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T|3te i«ve«ian relates to tkss mn of dibyflmtetrabesmiis la tij® p'piiliylaxis Qr 
tis^m^ cjf a psychosis. 

Psychosis is a gessric psycJ»^<j-ten»- Ibf .i^e^^ states in which the compaa^Ms of 
rational tliotigM- aad /pemiptkm ar<vseversly Impaired. Persons sxprnenofng a 
psj'chosia may ^xpenmim Mllmimtiom, bold psr moid or deltjsiiisal belief, 
demoastete pmoasiMy cIsMg^s ^id ©KbiMt disos;gamKed tMj?Ia»g:. this is usually 
acc0m|3ame£i by a lack ctf imsigfet iMo the unusual oj? bissarre mtete of fek 
b^shaviot, tiilfecuEiss with social iBtemetioo: ami jmpairmes^fe fe: casryiiig 0«t tlt& 
Setiyitiss of daily liVlsg, Essentiallyj a psycbGtlsj spisode ixs^olwsioiss of eontact 
mthirealltf, 

Fsyelidsjg Is oiea coasMered io be a syaipoai of severe meittal llke^^^ Altliough xt 
ife aot eMmlvdy litiked to any particuiar psyeiidloglcai or pbystcM state, it Is 
partieaiafly associated with scbixophrema, bi|K^Iar disorder (jiisinic depf^sslda) aM 
severe stmieal deprpsion, fk<^pi toe aJ^p severssl phtysiestl <;lrie«mgta»<?6s that &m 
a psychotic ^i«.te, kciudSag 6t(^cti'oiyt^^ Mhiary tfM mfscliojis ia 

the ^eldsdy, palasyadsoaiss:, drsjg &53dcit?^ ted dmgmfl^^^ (especially alcoboij 
ttarblteates, astd so,metI»i§s teiKodiai^epities)j iis well as iMectios'ss of or inj uries to 
the bmiis psych0S8s:ate now More commonly refm^d to a? orgmm msnM 
disosslssrs). 

P^j'clm'is ihay bfe citiiged by <3t Mk>w braab and may occur sfcr drng isise, 
pajticuisdy after drag oy«rdc!se, chKpic ags^ aad di^lag Strug whixfeawai. 

Cbrotii© psychologi:c;a1. stxm is also l^&^wti to cause psycjhotlc states, altlroagh the 
«5iact pecbaaisai, by which this occxu^ Is UBcestaiji. Short-iiyssd psycboais trif fcred 
hy stress Is teowj> as bnefreacdv^e psych 

Fsyeh{)tlo «!p|sodes <?aa he sigrsitkairtiy eolo^^red by mood-; For cxampiej pcopfe 
ex|3CT3eacing st psyttliotie episode ift tbe coiitejjt of depress job amy e:speriea.ce 
persecutory or sclt>-MaBimg delmioas or hsSuciaatioiis, %ihU8t peopis esperksiciiig 
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a psychotic episode in tlm context of ma:«lamayfi»m..pr8Bilose. cfetasiom or have 
m axperlea^e of deep xeliglow slgsiika^jce. 

HsMiMaatloas are definod as sMsory perception |ji fee absMesctfe^^^ stlmjli> 
PsydiDtie hallisoinatiojis ffisy ocdur iaass^ of the Ive ssffiiiS axid ^ks on almost any 
5 form, wMch may mciude simple sessatioss (such as lights, colours, teJes, smells) 
to more ffl.ea»l«.gM expericBces such as seeing and interacting with folly formed- 
anioials and people, headng voices SB-d conipiex muk mas^ms. 

A^i#tory halltiGSMtiotis, p^^ ofhesEmgvok«Sjaro a 

common and ofien prominent feaUire of psychosis, Hatlaci^ted^ ^c'e&-*aay talk 
10 aboxn, or to, the person, aad may ihvoive several speakers with distinct persiona^. 
Auditory haUucinatioas tend to be pajticniajly disPxjisisg whm thsy arc 
derogatory J commndit^ or jpsoocupylng. 

Psychosis ntay l^yol^e delusioMa! of paraPOid MMn. Psychotic dcinslsns ca» be 
classified iuto primary md secoitdary types. Priraary delusioas ars defined as 
15. mmxig out-of"the~biue and not being comprehensible in iemss of mrmal msatal 
proeesses, whereas secondary dehisions may be iniderslood.asj bcmg hii^ 
the person's b&ck|rotnid ot cm^ &'m^km 

'thnugM disorder dospsibes ssi nnderfying distini>9n£?e to cpMcioiis thottght snd Is 
classified largely by its effects on speech and writing. Affected persons »iay show 
20 pressare of speech (speaking incessantly and quickly), derailment or flight of ideas 
(s witching topic iBid-sentence or inappmpriately;}, thougiit t>loek)ng, rhyming or 
pnnning* 

Om xmp(^kx!St^'poe^y-mS&f^i^.$^t!m of psychosis is usually an 
accompanyhig lack of insight imo d^ nmrsual, strange or bizarre nature of tlic 
25 person's es,peries:ice or beiiavioBr. Even in the case of so acme psyetosiSs saSerers; 
may seem compiefely unaware that their vivid hallucinations and in^possihle 
delnsions are in any way urirealistic. However, insight ean.vary between individmls. 
asid thfoi^i^mitthe dwaiion of the psj^hotic episode, in soiije cases, psrtiedmiy 
with «ttdlMy and vlsiaal hallmlnation^, the padent has godd hmgitt shd this maljes 
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tbm psycbotie experis^ce even more tetiijymgm that fee patient-reall^es that fee or 
she should not be Jiearmg ¥dces> bur (fees, 

Thgi«:»e a s»fee? of possMe caas^s fer psycteiSv Bsychosk may fee tfae i«s«lt of 
smderlvkg msnM IIMess mdim M:ps^&m&^(p^Mmmmmmmy 

5 dsp-essioa), md sc.Mi^ophrssIa, Psychosis amy also be triggersci sr exacerbated by 
severe Biental stress and high doses or chroaic use of drags such as aiBphetanrlnes, 
LSD, PCPs cocalae or seopolami^^e. Sudden witMiwal from CNS depressant 
drugs, srsch as alcohol and beK?K>diSi;ep3it^, may also trigger psychotic episodes^ 
As cap/be seen from the wide vaxiety of tosses md mndMtm in. wliMifSyelifiSis 

iO ha$ l5^aTe|!isrte«l m arise (kdm&ig fm txmi0%MM, hptos-f , maktia and eves 
nitusi^ps} thots is so siijs&'ul?^ of s ptsycliotic £|sls<sddi, 

Schisopbrema is the riaj^ie gives to a groisp of psychotic disorders iisoally 
cliarac t«r i;«8d fey mifediTavsI iroiij i^ality, |ik>gi«al patterns of tMj&iag, dd usroas. 
m\d haMpematiomi, 3ce03S3pp m vsrymg degrees fey oto emoioMi, 

imbateees m tfie feala atidd&fect^ af tlie ffMtal iqps #id is cauisM by gea^tiQ arid 
otites; bblogkal factory audi psvchespckiiliciop. 

The drugs tradmpBally \x$sd to treat psychoses mch &s those associated with 
scMssophreaia (the so-caJte-d *'lypic?ir* atjtipsyobotics) ellbctK'ely conitoi the 
20 fealki|fii»atipnSi Mas^^^ aed cQSifUsiipn associated these co«4itioj5s. Such 
dmgSj ejcaaxples of wMch kclud® faaioperidol, eiil oiproma^gsBe^ asd iitipheB^Kiwe^ 
have bem available : since t|\emi4495PSv These #ags act prhnarOy: by bfecMng 
dopajsifie ceptor« aftd axe elective m treating ihe '"positive" symptoms of 
psyeitosJS- 

2S FotJt Major atsas of the hrmn are irtvoiyed aSf pimary pathw*iy s for dapasaiae, Thsy 
imciade the filgmstriatal, tjtesocostieal, mesolHribxie, ajjd mbereinfimdibijlar systems- 
Decte^ed ddjmnme activity iiii tile mesoeortlcai tf act (as sees: in the scfekopkesic 
patient) resiilts IB ait iaabliily for tlie prefeatal areas: of llie; btaiB to actiwte> 
PosMys^ sj-iisptorass stjeb as baiiaeibatiorvs asd deMsions, caia occyr wfeen 

M overactivity of dopamlfee l» tits MesoUmbfe tract occtirs, fSere are vo 

subcategories of dopamlBC receptors m the %mm. CotW^r£mnl miipsyskodts bms 
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the greatest Impact o« tbs D2 rgcspte> tb& so"eaiWaty|iica!" ajstlpsyehotic 
agents (see below) typically have a weaker effect on D2 receptors witfe more potent 
blockade oe the D4 wisiefe is mostly i^a4 la the to eortox aid tlie 

MppOGa0ipas. 

5 C&nveatioaai C'typfcai") aiitipsyeliGticsijIoek D2 fec^ m all 

ikm areas of fee brala The .resulting effect m the mesoHmbic tmct reduces 
h8l1.ueinsa.oas md delusions. However^ a conccorem reduciioo in dopamine hi the. 
aigrostsriatal pathway eati produce exttapvmmidal symptoais. Blockade of 
dopamine may also worsen negative symptoms eogsMveiitoctioomg by ferte- 
1 6 deoresskg ifes anioimt oC slopaxitme m the S^ntal c«tttex The tafeoroiMmdlbulsr 
tract: is affected %^ all the coaveMdim^^ wbkh may oswse 

MwoeMOotme feypotliak^^ Dopasme blockage its tils 

MteoififTandibulgif tsaot is respoBsiMe for Mefeass§ ia i^Mactiji ieveis. 

Thus, the aso o.f "tvpica!;" aj^i-psychotics m associated wMi a Miaifeer of 
IS i^Mesirabfe sld^ eftMs< 

llie atypical mitjpsychotk-s target the limbic area more speeifeally when, blocking 
dopaauae D2 receptors. Consequeiitly, they have less btpact on the nigrostrsatal 
md mesocortical pathways, jesuMaf ia a redaeed potential fer adverse effects. As 
noted eariler, tfeey also tead to Isave a grater atlaity for dppataiae IM t^cepi^ 

20 The receptor biadmg profiles of atypical antipsychotic dmgs is .reviewed in the 
arllcie % A. E. Hensiek & M, R. lskM!^X.N0imlff&. ge^uwsuygm md 
I^iiychimry^mm. 72;2S1~28S, 

Thd aexver "aiypicaP' antipsyehotics — olteh .infested to as t|j# setoto.irro-dopaniirie 
aritagqmsts (SDAs) ~ block both serotcsda md dopinine receptors^ thereby treating 
2:5 both the "positive" and "negath^e" sysBptoms of selhsopbreriia. - see H. Y. Metor, 
C&?, Fsyck}phm'mmol (1995), F8b;15(l .Suppi 1};28-3S as>d M, Huaunea,. J, 
Clin. Psychophm-mac^yl (1995XJeb;IS(l Sr^?pll):4S~10S. ^ 
m edications are eJJbctive irs nsating a broader . J^jage of symptoms of psychosis and. 
sdnsjpfersma, aad ha^ oifeots thaa traditloaal aMspsyehotks, For 
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exampLe, thej^ have a lower propeBsity than t)?pkai aitipsyatotics to cs«se 

Examples csf aswer s^pical aatipycliofe (fee "sa'Otoam-^^pami^^ 
antagonists"} InchKle cippadi^ HsperlslDas, asesapsffi, Qla©z3|>ins and lloperictone. 

drug smce ^xe late i9S0s. Mti&liy davdoped as a» Mtl-psycfaotsCjIetsabepaxte Is 
oarmtly usei ia tfe«s symptomaiie tvsatomt af^hypeidpe& i»w dkorde?s 
sucli as HiMfegtoa's 4iseas©< feemlfeslHsmiJSi mrnh ssterea, fie, tardive %sk«tessla 
IQ and Tourette's syadrome, see fosr example Jankovk ei al^ Am. J. Psychiatry. (1999) 

Hie ohmkai stmPtm-e of teMfcaaasdae is as shows m 1 Mow. 



15 The ©omp3uad has chiral ccmres at dje 3 a«d I lb mboa atoms aad heace caps, 
thepretk^Uy, emt ip a tpt&l of few isopietic as s&owa ia FigisK; 2> 
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FigiH-e 1» Sfeaetiifs of tstmheMzme 
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Figure 2jlli«j stereoefesmi^lfy of eacfc isomer h deiM# iisMg tlie "Ji aad S'* 

Chemistry fey Je»y Maxch, 4* Editios, jolm Wiisy & Soas, New York, 1992, pages 
S: 1 094 14. in Figure 2 md elsewhere in this pateat application, the designations **E'* 
or "S" are given m the order of fee posMoa mimbers oftlie carbon atoms. Tbm, for. 
exampte, .iRS Is -a shorthand cotatian for 3R, 1 fb.?. Similarly, when three cMral 
ceatres are present, as in ftte dijbyilJOtefe#^J^»aiJi^- deser&ed bdow, the 
deMgjptkism "'J^' ot 'W listed iiitBe; or#r of tte^c^^ atoms 2^ 3 ^nd llh. 
W Ttef th.& W^RJIM imsmi' is re^n-i^jd to in short kmd fotm ss md m on. 

CosiBierciaiiy available tetmberiazhxe is a j-acemlc mixture of the JUi and 
■.isojt»«.n5 and it w^uld appear tliat th® .SS..mii'^.}ii^cm^ (hereiaait'Sr rsferred to 
indi¥iduf.if.ly or coHectiycly jfF*?J?^'^e?ji8l30BaKine because ths hj?dspge.H ato^iss at 
&s 3 a^d l i b positions have a rm*?* rdaliTs oiien^tioj^^^ 
15 themiodyjtamissaily skhfe^^^^^^ 

TeCtaheaazixie has somewhat poor and variable bioavailability. It Is extessivoly 
meiiihahsed by first-j^ss: in^isbolismj arid litOe .or .»o aaehasiged teu-abeaippaep 
typically detected in fee mina. The major melsiMite is dihydroS;eti-abetta35me 
(pheiBicatK^e^2~hydro:;sy-3-^^ 
20 dimelhosLy-he5i2oC<)qi.5iaoK2sris) wMsh is fomied hy reducttOB. of iSke 2--ksto group 
ia Mrabeaai^ej and Is beheml to be pnmarii^^ for tlie activi^ of the 

dmg (see M^hvuet al. Dmg MkaBMispf 15, 2S0^2Si5 (19S7| and j, Phmm. Sbi, 

Foyr dihydTS)tetrabetiaKme isotJters have prsyiously bsea ld«rMMed and 
25 diaracteiised, aO of theta beiitg derived ffem- tit© mots arid isomers of 

the prem tetfafeeaariae and having a /mm* relative ofientatioa betweenifas 
hydtogea atoms at tile 3 aad 1 lb positions) (see Kiiboxtrct <i/. , ChimtUyi 9: 59»62 
(1997) aad BM a/., Hm CMm. Aem.^^iai, No. m, fipl 7934 S06 (1958); 
'n^e fear isomefs ar® (-f)ra-4iMydr<3tetrabehaxino5 (-)-a-dihy^^ {-^yf^ 
M dihvdsdtetrabfeaaEme amJ (-}-p-d3bydrotefeabeha3^ struetisres of ths. fms 
fcaown d&ydTOtetisi>&aa5at3o Isotaers are fcoasldered to be as sl^0wai» Figure 3, 



W0 2007/81 



1 





SRR 



RSS 



OH 



ICilboym i<V. marmaml, tma49-^ m4 Med Chsm. R^s., 

5:1I3"126 (1994)) Westigated the specific binding of individual radlo-iabslled 

5 dihydrotetj-abenazlne Isotnei's m the coascious m hmn. Tliey Ibimd. that the (-'^j-a- 
|^^C]dihydrolctrabenazine (2i?3/?,l Ih.R) Isomer acciisvukted. I«. regions of fte.br«to 
associated witlii higher coftcsatrntiops oCths semios^^i mepbrnve dopandne 
traasporter (DAI;) andlhe 'vesic^laf moaoaaaim tcaospor(3?r (VM Momys^, 
the esseMaiiy iaacth^e (~):~a^^^ ainiost 

1 Q mifotjsil. distnl)tj{ied in the htm.% sftggestjag; that sp^cMc Msdlag to BAT md 
VM^t2, was nori^ccsirriag; Tfe.® in vivo studies^ corrdated mtit inyttro stiidies 
wEch. deoiotistfstBd ihM#iO:('^)-a-|;^-Cjd^^^^^ isomer e)«b|Mt? a %i 

for ll^jiaethois^dstobmazme >2000-^fdld[ Mghfer thaa lite Kj for the 

1 5 Ch:3r earlier ititeriiatioaai patent appsMcstion i^Id, I^0r/GM0O5/0OO464 discloses the 
|j%wati0S and use pha^^^ 

the oj^sfeaMe ^6" aM Si?, isothsjrs^^^^^^ to iddMdtJally <>t coile^^ 

i58 cj^y^fetrafeshaiide heoa#e atoius tfes 3 dad Jlbpositioiiis ha^e a 

t# relative o-neatatioH) of totrabssmme. 

iamtd^ry;Mfe 

It has now heen jbmid that ci?~di!i>%otetrahetiaKmes described m oBt easier 
appMcadoa bo. PCT/GB2005^^9464 d^noMtrale receptor biadiisg profiles btoacfiy 



simiteto the reeeptos biRdmgproflks of atypical amipsyohotie agents. In 
psriieuiar, the ci^ilhydrotetrabenaxines exhibit both dopammetgk and seimtinsrgis 
Mabitory actloBS , Tbs receptot biatdisg pMsfite of the ci:y~di1iydratsirsbem:zmes 
Indleal^ that they will be of ase m &e popl^laxis or tjeatment of psydiosis, &r 
ejsampie |>syc1iosis aiismg &Qm or associsfed \'vith scMzo^ 

AccordlBgly, in a llrsi aspect, the iuveiriion provides 3, llb-cfe^ 
dihydrotetrabenasme- iw use i)i the pmph^dx^ls or treatoaM of psychosis. 

& Mother aspect, the im'eRtion pi^^^ Ilb-^cj^^dihydrafetrabem^ine^ fo^^ 
prevmtiag m alieYlatmg psychosis. 

Is ano&er aspesstj, tils im'eiitioa provides 3> l lfe~ew-djfe>'d&?t^tmhena?.^^^^ fcf me in 
pijeveMagi 8lievM% or re4»c^^^ om or mots, spijptoms of sohlxoplTOma, 

Tlie lavrntloa also provides: 

« H$e t;se of 3 , i 1 b"Cfc?-dibydrot«trabenazma for the rnaniifecture df a 
aiedk^iejit tor fkc prophylaxis or testmeat of psy«k>s3.§< 

» A method for the prophylaxis or tce&tjnmt of psychosis, tlie meihod 

comprising admlmstering to -Oiejaaarmsl. a thei^peudcally elective araoutrt 
©f cf i?"-d^hydrotetx'absM"^ae> 

« Ths tise of 3 5 i 1 h~ciS'^&ydT0tst^^sji8MU& f^ the- TB sotif ac lisrs of si 
medksaient fbr pi-iyveodsig or alteylatkg a psychotic episode, 

* A msthod for prev&Btaag or ^ileviaii^^ a psyehotie episode > tBe method 
com|>rishig adminiisterml ta the marmMl a therapmtiisailjf etf«etke simmM 

« A htethpd Of ase as detmed #Qtfe wh^^^^ &e psyeho$!| oy pycllcJttc: 
episode aosfess from m h associated with ;5tjMtopte^t$ia. 

* Hie pse of 3, l lfe^<?&-dihydf otstelm^ for fee inaaufaoture of a 
medkamej^l Ibr tlie pmphykxis ot tTeatment of sdtkopfeema. 
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« A method fa fee prophykxis or te.sto«i>.t ofschi^pjbseMa, fee method 
mmptising sdminkiemm to ite irsammal a thsfspeisfeally amo«m 

* He ase of 3, 1 1fe-cMl0fewa^ maau&etur e of & 
medicament fbr prevmtajg, Mteviating oxmdm'mg om or more symptoms 

» A Tiiethod for grevsatltig, aUev|ats?sg or .«^«dlssg dn« a* tftow syTuptoms of 
schkopliEeaia, tliis method eoBipmmg adsimistering to ifee plaiam^ a 

Tl;i^: psyclotic epte^^ ^syehos&s m symptojids pm* ente<ij alleviated; or rMiaced hi 
aecordaiiqe with t|ie ihveB^ri MMj hQ&0omorm0XQ syraptoms s^koted itom; 

* deiusions; 

* visual hsikidnatioss; 

» auditory hallucmations; 

* MudmtiOi35i;;ffivaMtig iijctlle setisMons, tastes or smells; 

* eiiio^onal, behariorai, oi iPtsJieetoi distsirhaassesj 

* wilfedxawaifiront reality; 

* iilQgieai m4fm MsmgsmwA patterns of tMpfemg; 
« paranoid or dekisiaaai beitelis; 

« pimmosa 

« gmudlose delusions; 

* persecmory or seif-hlamkg deiusioas; mi 

* ps^dnality chastgss^ 

The psychotic episodes, psycksses or symptoms prevsshted, alleviated or reduced ixi 

HoM or assosaafed vpth: 

« psyehosis eaased by or associafed wMi selKzophrenIa; 
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» psychosis earned by or associated wilfe Upalm disorder (pamnc d&psmslm); 
t psyolK>sIs caused by or associated with severe clinical depie^ioa; 

* |S0s^s^ mdiiced by disotd^ aM coMltioas Sttdj ssi 

o «!eeti-(>lj''te:dis0Kl«r; 

p uyisssy traoi iBfeetioas la fee elderly ; 

o palri spidr0m«!s; 

p dmg toxicity; 

o drug vvid^dm'*vai; 

p snfeetioJ5s of or iajtmes to tbs braiasi 
« psysij^ cmjjssd fey chimac psydjologloal stress (M^-»««tiW-5»j!^b!(?sk)j 

psychosis triggered or exacerbated by severe mental stress; and 
■f psycbosis triggered by or arising from or tbilowijag ili»e$ses aad condition's 
mcli m AIDS, |ej>rosy;s malaria aiid m:umj[3s. 

In o»e esnbadlmeist, lbs symptoms or psychoses m$e tmrt or arc associai^d "^^^ 
■scMzopbrenia «md be my ot^e or more $ympto?ri& selected Itom: 

« deksioiis; 

« baluciBatk)BS; 

* contttsipa; 

* emotional,, beimiomlj or iritelkctual distiii?baaces; 

* \vitljdmwal jfo r^lity; arsd 

* illogicid. paltestis of Making, 

lie dJ<¥vdlhydrotetf«(beiia2:me tised lb the pfeiseM feventiori is S^ Ub,^ 
dihydmtdtraberia^de. 

Tim 3,1 lb-c«s-difeydroietrabej««a88 i^ed m ifee mventioi> may be In substantially 
pare fom, &r esaisple at m isopisrie purity Of greater ihaiit k typicallY gre^tot' 
thati mdtisiore prefe 

The term "isomeric parity" lo the preset cootejst refers to tbe aswwm of S.Ilb-'C^'- 
dihydrotete'beaaaiae present solative to the total amooat or-coawttttatloa of 
dibydroletrabena^ir^ of all isomeric fetms. For ej^ampfo. If 90% of the t(Ml 
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dihy<liotettabena2iae ptessrt k tte composite is 34 ib-i?i5-<iihydrotstebea82me, 
feso. llie isomsdfi pmhy is 90%. 

Use 1 lb-cfe-d%fei^^ MWJtson may 1?® m fe^ tpa o|a 

composition -^^ich & ^stasMly fi^ of 3,l lb»?rwJ5>-dlhydtot^^ 
5 preferably coataiamg less tfean 5% of 3 J 1 b-W'sM-dllsydrotetrabsijazine, more 
preferably less than 3% of 3,1 lb-?m«^-dth>»drotetrab€«?aae, .most |>refera.bly 
less thsa 1% of 3,1 Ib-Jj-aM-slMjj^jme^mbeaaxme, 

The term %llb'-dis<-*' as used hsreiii 

lilH>ositbtts of tk«:iihydf0tet^^^^^ the t*^? jelitive 

1 0 orimtsitloa, The isomers of the hwentioii ass; th^fsfofe compouads of tb.e ioBuula 
(I) Mid mitipodes {mjitmt images) &ss8ol- 




There are fom possiMs isoms^s diBydfotettabeaa;^?ie ksvlijg the 3^1 lbv<?i^ 
eesifigtiration aiid ttee are the ;2i.t,34 1 1 fe^S Ifee MjSi!, 1 1 hS isomer, Hie 
15 2i^3^^4ib^lsoaiermid^M Tfee four bomefs have bssw 

lsdkt£sd aM e&mctsnsed mi^ ia Mother sspeci, the irsveatloo proyldes &e use of 
■■individual isomers of XI Ib-ca-diiiydrotetiabesasine, hi partleukr, the kvmtion. 
provides: 

(a) & 2iS',3>S's i I hM isomet af 3, 1 1 fo-dA-dibj^&otetjabeijaidtie havitsg jbe; tbrmiUa 
as (ia): 
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(b) the 2R^3M>1 IM' isomer of 3,1 lbK;i*~iEhydfOt»tmbi3iiax;im Mvmg the fonnuia 



OH 



m 



1 



5h 



m 

r if 1 



10 

optical asd chrpmatogtatpMc p:op^e$«,M4;«^"by.'^i¥ -afeoiii^* sfeisachssBiciil 

WM%ott$ ln^%JBg imyparticijlar abs#jie c^sfigpratios or stereocfeemlstry, iie four 
15 HOvel isomers msy be eharaotedsed as fdlows ; 

Optfcal activity as meamed by ORi) (jsetliaaol, 21''C); laevotoMetry (~) 



W0 mwfmimi ¥crmBmmmm& 

m 

!R Spectrum (KBr solid), ^H-HMR spectnjffi (CDCIg) aaa'^C»?MR spectrum 
(CDC1 j) stitetanJially as descdM m TaBle I. 

feotfter B 

Optical mmtfm measuMb| (SEB ^metteol* W'Q: dmmmimtT(^ 
5 mspecltm soM), ^H-HMR spestruia (CDCis) aad ^^C4#IR spmmm 
(CDCis) stjfestaBtially as d«scrfb<^ k Table 1, X^W «SP^^^<»P^ 
as dgscribed in Example 4. 

10 m Speotrim (KBi- solid), ^H~NMR spmmm (CBCfe) an^ ^^Cmil( spselmm 

C^icslaetivity m me3sme4 by Ol^as (methapol, 2t**C)i Im'omMtot^ Q 
B. Spec#pm (CBt soM), ^B-ISIM'e; ssp^mp {epCIs) -^I^IR spectrum 

ORX) values %' eapli koia«?r f rs gi^en lii ilie ex^iaples bsldw but it is jfjoted that 
sach ysil«i^*5 are ^yea by way of f^jx^mpls md maw yary aecof pig to tite «f 
pxjtily <>f the jjsomw and tl^e feffeencs of other vatlafefes sueli as tem|^rat«i'e 
iactmtoiis i%Q sffeots of residual sQlvpat molscife, 

eaaatiommcdly pare form Or as iBktqs^s witfa qtfeer ensntipttie^^ of ti^ iavsatioa. 

The teniis. "«BsW).tiomeric purity" mi '"eiiaMiomspcaliy .pup?" ia the preheat context 

fslative to the total amowt or coiicieMration of dihydi^teti'abena'aRs^^^p^^^ all 
25 eiimiiMvetic aadJsometic %nm. F<>f example, if 90% of tlie total 

<1iliy#otetf Jtbs&52ias essat m eompositioB m tiie form of a smgle 
ehaittiojltef J t&ois ths es^^^^^^ 



By vS^ay 0f emiipiej in each aspect aisd eaifeodlBieat of tlie 3av<jHtioj5, each 
l5S^«dd«al ej^smloMer selected fmn l&onmrs A, B, C aad B may be prescttt m -m 
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10 



20 



eaaatlomeric pyrity of at least 55% (e,g. at isast 60%, 65%, 70%, 75%. 80%, 85%, 
90%, 95%, 97%, 9S%, 99%, 99J% w iOO%|, 

Ifee isom«i-s of mymtaoa may also foe k ;femi of mixtis^s o5 jsrs 

or siore of Isofflsrs A,, B, C and D . &mh mktures may h^. vm&mc mbMvQB m Rpi> 
mcemie mMures, Ex{3fiJp>tes of mcemfc mixtures mciude the mcmxttc mmtme of 
Isom er A and Isomer B ajid the racemic mmtare of isomer C ana Isomer 

Unless the context requires o&envise, a refereiuje in this ttpplksiioi^ to 
dihydrotetrabenaxbe asid its isomers, i«el.udes wilMn its scope rsot obIy fhe ir&t 
lip^ of iie diiiydrofetmbmsm bat Mm its salts, smd m paxtieulaj- ^(;ld addMicp 



^Particakr acids from whicli the iscid addidoa saKs are fermed include acids himag 
8 pKa value of less dian 3 .5 and mote osijaOy less thars 3 . For example, dio acid 
addition Siilts cmbe fofjjied &mi A«iacid Jmvbg apK.a m the moge &om |o 



Preferred acid addrliojj salts include diose fbrmed with siilplwnie acids such as 
riiethanesulphoaic acid, eihanesidphome acid, teizene salphonic acid, toluene 
sulphoaiif aoM, camphor suipkmiG acid md impMialeae sft^phoxuc a 



me^mesidphoaic mid. 

Add addjtjos sahs can be pteparsd by fee methodvS desmfeed -hereia or 
c-ottveMiasial cMmical mefexl^ smh m the ijietfeqds described mPkarimc'eiitimt 

Wksmstli pditdfl, B0^: 3mm42m,ms:<kmm,3m pages, AngosiWm. 
Generaily, such salts can fee prepared % teactlag the fe;e base fcrm of the 
compoend wi& the appropriate l?ase or acid in wafer or In an organic solvent, or in 
a niixmre of fee two; generally, nosaqaoons media snsh as other, ethyl acetate, 
stiiaaois isopropasols or acetosiSil:& are tJsed, 




15 



IM salts are typieaiiy phatmaesuticalisf aee^able salts. However, salts tlist are 



ma^ tsm ht mm&md into ph^tmmmim^Uj acc^ptabk salts. Such noa^. 
the reactsoo of a cssmj^md a£th«i foriaala (il); 



a reagent or t^ageMis suitable hj^di^feg the 2^ 3 -^owhle hmxi in the: 
i Q asmpound ibrmiiia (it) tiiemte whei^e required s?s:paratiag md imhting a 
{!esli«4 dahyditjfetrabeaa^me is^ fonn:. 

The hy<1ratlp^i of the 2,3*4<.>^^^ ho^ti eao he carried out by hyfeijQmtJoa ijshjg a 
hcimi& rmumt such a.^ dihomae or a. bome-ether (e, g< bora3Q.e4eiTahy«teofa3:^» 
(HIF)) to give aji hitefmediats nikyi bot&m adduct followed % oxidafe 

I S alfeyl hmma adduct and hy drofysfe m ib& fm^&m& & base. The toydroboratioa; is 
i^'pieally carsied o«t m a djyvpolar noft-^|jrG% solvfeiit sacli as^a {e,g< THF), 
misaliy at a nosi-elsvatsd tempsrat^rej for exaiBpk toom tem|?erai;«?e . The hostJBS- 
allege addiict lii typfcialiy oxidised vdih. an ostidismg ageiit s«eh as hydrogen 
j:?ef oxide in the presenee of a fea^e piovidmg a sssiirees of hydrdxide ioissj such as 

20 ammoBium hydroxide or eu slkaH metal hwismkH e.g. |3dt8ssiiim hydroxitde m 
sodkm hydroxide. The bydfobotatiorw)xidatio«-hydrolysis sequence of reactions 
of Process A typleally provides dihydrofefTabeBarirsS isomers in which fee 
hydrogsa atoms at the 2- and 3i5oshlo^s have a. tram jm^Q orierdaiioa. 

Cosipooxkds of the f(HiE3l»la (H) ca» he pj?e|5aj:ed hy red^etion of tetrabeiiaxirss to 
25 gbe a dibydrotelxabeoadae fbiio wed by dekydratioo of the dijiydrotetrabemziEe, 
Reductioo of the teCmbeaazlae cm be ^omplished issirig m skimmixmi hydride 
reageM aueh as lithlimi ahimmiar^bydride, or suoh as 



not phatmaseutk ally aceeptshio may also be prepared as intsimodiste fbrnis whieli 



CH,0. 




(H) 
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sodium borahydnd©. potassrajn borohydriite or a boKshydtide derivsivs, 
emnple aa a&yl boioliydi-y© such as itftiltsm tri-sec-buty! borofeydride, 
4!tenmtively,. the reductiaui step cm be effected asiag ea:ialyti.c hydrogenation, for 



example over a 'Rmey nUkei m 'pi&timm miiM catalyst. Suitabk sopditiofts for 
5 psrtbmsmg the: red«etio» ar« iiessiifesd iu mose detail below or can be fo«ad in 
m 2M%sn (Mofete U Mmht) sjyi Bso^slesr «/.> mh CMm. Aem,, v^. m, 

No, 193, pptim-mm OM), 

Because the tetrabea^ae used as tbe starbag mat^dgifeftibe reduction reaotlQa k 
typically a mixture: of the M ajrd (SSisomsys: (i.e. /r£?^J:S"tetra.b<?aag3asX tlie 

1 0 4&>%<>t«ti#@im-4ne fotmed by tbe seductjoa step wIM faaw tlie same /ri?;?^ 

c0i)Sgia''^ti<}jft aboiii 3~ asd 1 ib fosMtms wOl t&kp form olpae ot more 
of tbe fojovm dihy di'ote Isome^^ ^bcs^^ in Fig«re 3 above. Urns Ftocess 

A al9:y: ixwolve tafemg th^ toMvn isoip«i:^ of diby<b?ot®tnibijfsa;^^ 
theim; to fbm tJie sillieTse =(^1) mS. tlvesi "^tebydradt^ig" the alkene (11) usii?g coiiditioBS 

I S that the rsqmtsd my^l ci% dibj'dmtebrab^uiEi'^itie mo^im of the mveaboa. 

DebydfjitsiQB of tbe sMhydrotett^beaa^me iie itlkeae (H) casi b?. camssd. outusmg a 
ymety ef st^ndaM coHd.lti0p^ fe^ dehydratiisg akphols to Ibpft allcdp.©?- see for 
exaisipie L M^feb (idem) pages 3iH|^^3§fO aad i^efereaces tfaemn. EK^ples of suab 
coaditiofiSf teeiude the use of pbospbom*bassd dehydfatlag as 

20 phosphonis; h#des jjbospbt>rus osyfeabfe, e,g> FOCfo md FCtg, As m. 

sdtgrnatf i^e to dimct dohydr^tj0», bydroxyl, group of the dfhydroteiTabfeMvdas 
casibe comfetted to a lmvmg group L such as halogen: (e.g, cMotme or bromiae) 
aad thers: sub|eet<=?d to conditions (e,g. tte pregeace of a base) for eiiimisaliag H-L. 
Coaversioa of the bydroxyl group to a halide oa^ be achieved imfeg-'metliods; well 

25 kno-em to the skilled chemist, for exaBSpie by jeactioa with carbon tetrachloride m. 
carbon tsirabroffiide i.a the presence of a MalkyI or marylphospMue sach as 
Mphetiyl phospMas or tnbutyiphosisbme. 

The ffftrabeEazme med as the stariing rasierjal for llie reduction to give the 
dlhydmtetTabeaaKhae caa be obtamed'cdmmefsMly or can be syjjtboslsed by the 
30 method described io OS 2J3p,9P3 (Hofe,aoB»La Eoebs). 



17 

Another process (Process B) fm preparing a diliydrotgtmbe^axujfi of Invmtioa 
comprises sulyectifif a cosspouad of the fbimijis (IB); 

y si 1 



^ (01) 

to coBflitioiis for rmg-opeinng the 2,3-spexMe group in ihs compound of the 
formula (III), md thereafter where required separating aad isolaiittg a, desired 
dihydrot8traJ[>«pa2i.se isomer form. 

riiig t^jxxd ngs. However, a eiMsMy pi«fa«d method of mg~open«ig fe epoxide 
is red^jctive ring opening which can fee achieved ttsing a reducing agent such as 
■feorane-Tl IF, Reaction with borane-'TliF can h& carried out in a polar oon-protio 
isolveot such as ether (e.g. tetxahydrofiiran) nsuaily at ambient tenaperatnre^ the- 
'borane complex thus .formed being subsequently. hyik»lys&d by heating , in the 
presence of watcf mi4. a 'im& at the sgfktx tenrpssatate of the sol WBt< Process B 
typically glv«s rise to dlhydtptetrahenasdj^ In wfeiefe ^e jb^rogert ^t<:to# at 

the an£i3»positibns Mys a m^rdative orientation. 

The epoxide compoai>ds of the fonts ak (HI) can be prepared by epoxidation of an. 
alkeae of die fominia (11) above. The epoxidatiop. reaction can be carried ont nsijig 
cotiditious aad' reagents well knovm to the skilled olienast, see t6t e3iample J , 
March (idemX pagea B26-829 andrefsrea^es t3te#ih, l^pica^ly, a per-ad^ as 
meM-^MQtop^xbmmtm^^ (MCFBA), or amiifim'e of aper-aeid and a i^ther 
oxidising ageht |i)^:h as acid, may be us^ tp bring afenpt epo?£kfeti0n< 

When tbe starting sPateriais tar procepes A and B above arc mijctorss of 
enaatiomers, tl^en Iheprodiicts of the proeegses wll typically be pahrs of 
epantiomers, ior sjcarnple raeemic isixti5re«, possibly together wMr 
disslereesisomerie imppritles. Uitwanfed dlastereoisomers can be removed by 
tx«-imis|nes sneh a^ cintjmatographv- (a.g, ITPLC) and ^he lEdividtiai enaittidnier& caii 
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be separated by a i;axtety of aiethods kiia-wiite sklMed elsemist For esajijple, 

&ey cm be separated by mmns oft 

(i) ch5^:©lm>matogmpfey.<clK>i»^^papfey..on a chiral su|f|)ort); or 
(si) forming a salt witfe aij optica!!)? psjre elird ad4 seprating the salts of 
5 ih& tvvo dieter eoisomers %y ii&etioiKd erptsIlisatiOB md fen seieasmg th« 

4&*di»lst£^il)efta^ine fe?ia tlie salt; or 

(iii) femmg a ^^'v^ative (^aefe as ester) mihaa optically pyis^ chml 

^ferfvatlsliig apist (p,g. ^st^M^mg ^^^, s^ra&sg the msdtiijg spmm {0<g. fey 

cfe-oitiiatogsajjlx^) sM corivmlii® ^i"? derivatj^^ to ttiijS difeydmMjmfeisdae, 

10 Om tmthiOd of seppatisg pairs of s^majiom^ts ohMmed fioia •each ot Fr ocesses A 

liydmxvJ ^otip of the (Hhydmtetrabehaa^Hie a» optic#lf sctiv« foim &t 
Mesher-^ aiciCsufehasllie M. (f) isomer shorn beta draft acifeforai thereof; 



15 llie resuliiug esters of tlse two saafttiotners of the dihydrobenasine tben be 
S¥^jimied by chroxBatography {e.g. H|?LCj md Hm ^paratei ^sters hydwlysed to 
give ll«j lijdividuai dihydrobeiaazjBe isomer^: dspi a base s\a% as alkali rrietai 
bydro«:i4e (m- NaOH) Ixt a pote mlymtmch mm<siimml 

As m alternative to usmg mixtures 6f ersaatiomers as tbe staniag materiak m 
20 processes A md B and tlien csrrykig out separation of enaMiomers subseqaemly, 
processes A md B cm cmh be carried out m slagfe emitiomer starting malenals 
Isadltig to pmducts iii wMoh a slxtgte eMatioaiesr pj^edornHjafes. Slitgle JssaatioBiers 
of the aUkSne (11) cant be pt^pared hf subjeetmg Rll/SS tetrabeaazme to a 
s tssre£>sefe<;tiYe redwctloB usiog lltMum tH'^5?€'c-feiityl fcorofeydtide to gi^e a mtissttiU'e 
2 S of BliB. mi4. KS S emtstiomefs of dihydrolBtobeMEfee, sepa^Jmg enantlamets 
(e.g, hy fractloM of^'staHssati©ti) aad tl^^^^ dieibydratirsg a sejjaraied si&gb 
eMjMomer of dihydmtetrabeaadiie to g^^^ 
enai'ttldMer of the compotJad of foftuuJa (H)* 
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Prt)C«ss8g A and B illMsti^sl in m<H® dsJaS below in Selssmes I stsd 2 
respectively, 

I — ^.^ — 




H OH (11) ^svi^v^--^. 

I ffOi-Mosiw's add H 




(OHPLG 

ssngis isomer 



Scheme i iO ustetes ih& prspmtioii of mdmdml. difjydrotstrabeiwi^e 1^ 
teiBg ttie 2iS',3Si 1 1 M sjid 2^i.3 j?, 1 Iks' cojs%mtiofts m wMcfe Ihe hycfeogea atojas 
altaslset! the 2» asid 3-;|sositiom are as-^gedln a irmss xdB^w oiimMkM. Thh 
resctioii ^sdim^ includes Ffwss A ds£md above. 

The startiag point -for the -jjeqwaaie-of .fsactlorts la Scheme 1 i$.eomi»ei!Cja.lly 

L^oste^s of fetete^^ la ea«lv ofthe liR and SS isom^t^s, the fej^diBgea atoiits at 
the S- atid 1 ife-positlo«s Me mmg^m&iwm reiatixfg oriestation. As m. 
siteraafee to aaag t|>e eommgrcialiy avaiteble comf ooijd, fetmbeiMs-me cara. fee 
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m 

syml^asked aceordmg to &s pacsassiiB desmbed k US pafcsit mmA& 2,830,993 
(see In particular exsmipte 1 1). 

Tb^xac^je mixture of RR a»diSM^ ^easscea ««mg olafddtle 

reducing agent lii^h$m tri-s«£?%%l b<m%M^ ri. to give a mistore 

5 of &e knows 2$M,l lhR^mA 2R0SJ mkmm m&^m^ymmtsbmmmm, of 
wMch oaiy t&e 2S,3i?,l IhR isomer is s'ho-wa Ibr simpHdty. By a&ing tk? more 
steiisslly demaiwling L-Seiectride as tiic borohydridi? yedacsBg agent mthsr fea?j 
sodioffi boroh5?<lride, fofjsatiasi of th« RRR &m MBmmm of dikydro- 
tetmteaams; is mittimisesi or supptessed. 

1:0 The dilxydrotetmbenaziae isomers (V) are resckd with & dehydrathig ageat sacli as 
phospjioros pesitachloride in & son-protie solvent such as a cbiorirsatsd Irydrocarboa 
■(for example chloroform or dichloroniethaae, prefeably dichloromethafie) to form 
the usisatursted compound (II) ^ a pair of eaaatioiJierSj curly the i^-caaatiomef of 
whloh is slioWB ip tha SeMme; de^df atioa ^s^ctksa is tj?pically carrlsd oyt at 

15 a ismj^catiire l«viW tlssk^ #0iEp tesiperatjjrej for exaPipk at apsm^ 0^5*€. 

Tfe ims&turated compound (II) is thea subjected to a stereoselective re~hydratioa: to 
gsiicrate th« dihydrotetrabeuaxiae (Vi) and its mmox image or antipode (not 
show) ia wMcl>. tire Irydi-ogeu atoms at tbe 3- a»d 1 Ib-posidoas a.m Sfrajigod i« a 
«f&; reiati^*e oriepiatlois ap4 the hydrogen atoms at the 2- ami 3-positioas 'sa^- 
20 ammged ia a ifm^t^r telistive otieptaiiop.. The st^retl«jelsctiv;e rehydmtsoa is 

accdmplished % a hj'drohoratioa prpcedtire qslag hpraiie^Ti la tetraHydtesiiimi 
(TIW) fonri an iniermsdiate borant^edmplex (dot §howii5 wMch istheh pkidisM 
'vt^jth hydrogea peroxide ip the prssesee of ^ as sodium hydroxide. 

An irsitml purifisjatio» step may theji be carried oat (e.g, hy HBLC) to give the 
25 pmduct (\^) ol the rehydEatioR rsactioa seq«m^^^ as a mktee of the 2Sj3S^ l. l blf: 
Md 2i?33i?^I|h*S'isoaie£^ of \#ich oMyth&2S>3S,lthR ijsomer is showB m ire 
Bchein:&, Is order to separate the isomers, the mis:tm:e is treated: with M (+) 
Mother's aoMs Ir the pres^ce of o^alyl cMomle ahd ^meiliylapiiPr^^^ 
(13MAP) iii dieyommetimie to gite a pair of diastereoisommc e^^^ (of 
30 wMch orily oae diastereoistmer Is skMi) vst^jich em tea be s«|sarate4 itaiag 



W0 mrnmimi ^crmBmmmmM 

21 

HPLC> The iodividttal esters ea«. ihm fee hydrolysed using an a&sli xmM 
hj4xoK.i(k suck as si(s!itmfeydfcsxi# togi^ (VI). 

& a variation of l&e se<|ueace Cff^stsps shomt m Scheme I , tbiknwig |he j^dactsoji 
of EIl/SS tetrabssmlse, assBilng mktore ofesi^Btioffiers of fes 
disiydmletrabenaane (V) cm be separated to give the Individual enaMiomers, 
Separatio» cas fee carried out by fojminga salt with a cbirai acid sucfe as (f-) or (-) 
csrapborsidpliomc acid, separaliag the resulting dias-tejwisomen; by liactloaai 
crystaliisatioa io give a salt of a e^&sJ&'aes- thm rslemig the tree base 
iiam iie salt 

Tlie separated dihydrotett^naz'me enantioms? cm be dehydrated to give a siagle 
eaaatiomer of the alkene (H). Subs«queat i^xydration of the. alkeae (II) will tliea 
give predomir.ar.dy or sxcl'usively a si.ngk'. snamionier of the cis- 
dihydroteJmlienagiiio (VI). Axi adv^tage of thm ya?iation k feat ii tioes tjot involve 
fee fon»#0a of Moihef's aold ^ 
sagaration typjcaliy tp separate Mo^i^t's aoid e:stm, 

Scfeems 2 Ulustotes tl^e preparation of mdivldoal dlhydfotssteheaazlae isomei^ 
having the 2/?,36; 1 IhR and 2S3R,l \ hS coafigumtiom in which the hydi-ogea atojBS 
altaehed to th® 2- .and 3-jKmtlo»s are amiuged hv a ^j^s relative ori<sxj^a£i<3a. Tms 
mmiim soheme me&de^ .I^K^ess B deSaed abovev 



W0 2007/81 



22 



Sohame 2 



(tV) J ■ ^ ' (V) OH 

O j 

I DGM 

,^-i-<-)~?iiioshQr's add < ^ 




(Vifl) sihgis isomer 

In Scheme 2, the unsaturated compound (H) Is produced by rsduemg tetjrabeasi^ke 
to give the 2S3R41bR asd 2il,3Si U€ kofiiers (V) of dfeydix>£etia^^ 
dehydmtmg wife PCls ift this . msssier described abtwe is Scheme 1. Hpwev®, 

M subjsetmg thi! cc-hipcEmd tcf |iy<3rpbprMo^^ ib0 23-i|«tib!e boiid is 
coRvorted td Ml ^posssde by fe^MpP With jJ3^sf<?<hlc!t0p^rbssa26i^ a&i^ iJvlCJPBA) 
ahd p^rcMonc acidv 'Tim eisdjcidatloti mctrpp is convesjiistjily cartiid o«t mia 
aicohdi soh'^nt itjcii as :met3?£!nolj t)'picaii[y at arouad worn tepipemteo. 

e|>oxide (¥11) is ttei subjected to a reddeivis! riiig openisg wsbig feoraiie~'f tJF 
M m electmphOie resteiii^ gi^e a« mtfijme-diate feos-aps cpaiplex {sot 

si jowfi.) which m tkeit omdised md etes^'sd mdi ItydrogmpofpscMe m tlie pr^^^^ 
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of aa aikali such as sodium liydrojdde to ghfs a dllspf otettabsnaEme (Vffl^ as a 
Bii.jd;ia« of tlm 2,^,35, 1! bi? and 2S,3i?.llbS isemers, <jf -^cfe oaly ib&MM 1 
Is show &r simplicity. Treatment of the m&tote of isomers (YXII) with R (4) 
MosWs add latlie preseBseof oxd^l#foride a«d 
5 (DMM) m 'AkMomnisihsm gvm- a psp^ ol:^»erie esters (IX ) (of which only 
om epimsr is wKssJs e&»&e«l)y sepi!s:&t8d % efeomatogMphy and 

hydmlysed^iii sodiam hj^roxiife in iji |be ma« teribsd abow i« 

r^ktlorttd Sehesme 1. 

10 The c/^-difeydfotetebename compounds oMe «w05JtlQ!S axe typeally 
admimatspjd the -foxm of plMimaceuikal compositioss. 

Hie ptosaceiitieai (^ompsMotis cm be in asiy fqiiii suimMe fdr om|y pai-eMeral, 
topical, iirtfaiKis^intjsibTOS^ opfefealmis, oliCj pct^l iMmr^agin^l^ 

15 adimoistr&tios, they am be formated M iatraveseas, iMj^^ 

iMraperitoaeai, subc«ta«.eous administraliaa of for direct delivery itrtq a tsigd 
orgasa or tissue by iBisction^ij^fusiott or o&er tosjjujs of dslmry. 

Fham^seetitical ddssgfe fonias MtaMe foj' m&l adisimstr4» inciiJ^s tsblsts, 
capsules, caplets, pills, loasmgss, syxaps, st^utef« iSpmm pmd&:^>Wmi^m> 
20 elixirs md suspensipiB, suhUaguai laMeJg, sptays, wafers or pmhm md McM 
patches, 

Pban5mc<?«ticai ; coiiip&sitioB^ 

tl5e ia¥eBtioR can bg IbfnlPiatM ia aeoordmifee with M6v^.ii techaitp.»3$j see fm 
esaj^pie, ROTiugttm's FhamtyeaM Sciexioes, Mack.FiMishlti| Gompa«y, 
25 Easton, PA^OSA:. 

TfeaSi iMei mmpmtiom mn c^tsia a priit ilosage ^aeiiw: compmmd togete 
wi& at5: m«ri dilae«t or earner sac| as « stigar or stgar aMhol e.g.; lactose, 
sijcjose, sorbitol or mssmltol; mA/c^ ^M^pi^ dfeirived d?i«e«t s«ci5 as sodium 
caibanaie, calcium phospbMe, talc, Mlciism cai^siatevbra^c^ 
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te«of sucli as .methyl c«iiulose, etliyl. cellulose, hydroxyp-opyl methyl celMme, 
md starches such as com starch. Tablets may also eoatain. sxKk %tmit\Bx6. 
mgredieots as binding and granuMmg agents such a.s polyviBylpyn-olidcuis,, 
disintegtaats (e.g. swMsbie cKssslinked ijolymsrs suck as eropljBked 
S ei5iboxym«tbykel!uiose), tobrlcatlng agents fe,g, stsarsies), preservatives (e,g, 
ptafeemX aMos^ldaiits (e,g, Bl-r% bsllesttig agems (!<>r example phospbats or 
ciSMe bu.fes)i efeves^jsa^^ ssxchas citMe/Mearbaaate m&tures, Such 
m.^pi03ai$ w$ w&M htiQWti md d& pot Bee<i to be discwsed Hi detail lim. 

Caps ule fom) ahalo«S: may be of the haisl gelatsa or soft gelati n variety aad caa 
10 coBtais tbe active compoBesi in scslids ssmi^soiicl, hq^M {(mn. Gelatm capsdles 
esii be foimsci feoiti aaimd geMtia of sptfiietifc m plmt derlyed ef tavalsH^ IbeB^oC 

The solid dosage forais (e.g,; tablefe, capsules etc) eaube coated or laveoatsdj but. 
typicaUy hsvfi a coaimg, ibr ex^mjple a pmlsetive tllm coatlag (e.g, a wax ot 
varmsh) or a release coatrdlmg -coating. The m^im$ (&<p& EMragit typs 
I polymer) iim hp de^igited to release tbe i^eiiye ootS5,poBes:tt at a desired loeaido^ 
witbin tfee gpt^Kj-mtestjisai trMt Thus, the ceatmg ssatj be selected so # ts> degm# 
isa4si c^ttaia pH c«aditioi^ wMbm dse gaslmiMeis^sal tt%c^^ tbereby selecti^^eiy 
tsilease i^e compptod m the $tamac|i or ia tbg iltrnxi m^duodMpi^?. 

iptead ofj Of m addition % a eoatmgs the drug caa be ptesented la a s<3M matrix 
20 eomprismg a Mease c<Hitr(>||lpg age«.tj fosr gjjginpte a ;r!eiepe 4<2layMg agesit which 
Biay lie adapted to selscMvely release th« compouti^ tjpdesr GdMitio.fis of varying 
aeidtiy or alkaHsity m t% psttQintsstmaltra«t, Aitfemativelys lite maMx Bsaterial 
or jslesss; jretardlsig soatii^^g caa take the fomi of as: esodible polymer (e.g. a maleis 
aiihj^dride poiyaier) whibh is sutonttally oodtmuoiJsly etoded as tfee dosage form 
25 passes %oiigh the gastfolBtestiaai traci. 

CoitipositkMs fof tppieal ase hKlude oiatmentSi ereamSj spiays, patcbes, g«ls, 
lli^ittd drops a»d mseris (.for example mtraoealar iaserts), Sudb eoraposf Ifeas eaa be 
ibnmiMed m mimdmrn wiih teow'js motJiods, 

Goisipositiom tbr pamnterai adaiMstraiioti are typically presented as sterile 
30 aqueoi^ or Oily solatloBS or fi»e su^?eKslo»Sj or my be pro%?i.^ed m flaely dh? ided 



2S 

simk pomkr fern fei maklag ixp mkmp(>mmmiv m&i stmis. water for 

Exampks of fomttlattoos fo« s-ectal or mtra?"¥sglHal sdmimstotioa iacWe 
psssaries aa<! siippo$itories x^iiMi may be> ^.fe slsap^d 
S mouldable or waxy iaatelal conJstfemg fes aetivsj coi^uad, 

Compositiom for adnain^stmHoB by i^Mlaiion a^y Mv?; tlie tbrm of iaIiaiaMe 
powdgf esmp«>sMit£>m or liquid or powder sprays, md caa fee admmiftmt^d: in 
statidard ibm mmg jpqwder ial^alsr dsviees or ?s$tosoI. diajsensiag devices, fuch 
dgvjc«is are s^fgllfaown. For sdmiiristmtloi?; by 3«hai#^^ €te pmvfeel 
iO formdatiom typically coBipri.se fee- actke CTOpomd. fegetlier with imt soM 
powdered diluent smh as iaotose* 

I'll© eompoisads of the im'ettdom 's^'^B gsaeral^^^^ «r rmit dssage fom 

md, m mdi, will typically eoMd» siil%l.ent eomisotJsi to provide % des&ed i&v&l 
of biological SiCtivity. For ^jssmpte, a fdraittlation mtessaoti for o^ 

IS may contmi Irom 2 milliaiam^ to 200 nuligranis of active ingredient, iBO??S \ss«al|y 
from 10 ioiirigsains to UK) miUigraBiiSf ror o^aEipIe, 12,5 miiiigi-ams, 25 milligrams 
#d 50 miiUgyams. 

Tfee activs! eorsipomd will be axteiBiatetied to exasipis 
20 si fe-iJ^a or arumal paHoift) in mmngmt sufficieai to acMevs^i^ desired 
tfeempetitio i^lfeiJt 

Tile patieBt in im$ of mch sctejimstpiion is a paiieM sufferijig ftom or eKhibitiUg, 
or atsisH of ^yfCmjjg from oi' es^Hfeltlagj one 0t;mo#p^^ foi-os^pfea 
pS5*i?lioMs ttbss^cieristic of scliis:»plireniai 

25 Tfee desiied ^ifet eaa l» tfee prevendoii, alie¥ia:tio.ii or reductioa of the severity of 
tile psychosis pi" om or ftiore symptoms themf Sueh sympfeMS ate well kacm'B to 
t&o skjiiad psrsoia (gvg, a skilled pfeysiciaa) who will b& abls3 1<? J«dge &oagh 
climeai evdt»tlo» aad testijrg ia a oom' esMonal marojes wiiotfeer m mtik& 
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admmistmtioa of a eovnpoimd of the teemioa ka&xesults^i ja a chaage m tba 
syimptoms ediibi ted by fee pitieat 

tte feomi3mi«d§wffi typically be^a^^ imt are f terapeutically 

or propl^ykctlcally «sefel wMcfe f8»era% are ixm-toxk. However, ia mmm 
,5 sitmtioas, th« benefits of admmistermg a dihydtofe&abemsrfne compo.u«d of the 
iiivesitsos m&y outweigh tlie disadvantages of any toxic effects or side effects, in 
which case it may be considered desirabb to sdmimstsr Gompouuds ill amounts tliat 
are assopiated with a degree of to4#y, 

A typical daily doi:e of ihe com|Kumd cmi ha im to lOOD mg per day , ibr exaasple in 

10 the range firgm 0,01 miliigrams to 1.0 .milligrams peir kllograsn of body weight, mors 
liSisaHy j&om 0,025 miiligrams to 5 milligrams per kilogram of body weight ft>r 
exaEipk up to 3 iralligmra^ per kiiogmra of body weight, aridaiore typlcaiiy 0,15 
ttiiUigrarnvS to 5 milligmmt petMiogtm of iK>d>n^^ higher qr imvss 
dose$ may be a^iii^isset^jd wl)fi«e teq»im|> 

11 Ulfin-sately, however, the q^dty of compound admlmst«red will be ooriuHjeiprnte- 
with th« natoje of the disease or physiological eoRdlttoJt bejag treated md the 
disrs|js?utic be^fits and the presence or absence of side afiect§ pi^odu««d by a |iy«a 
dosage reglmeaj atid will be at the diseretion of tlie pihysiciatj:- 

20 The Mlowlag aon^^hniltmg examples illushate synthesis apd poperiies of the 
dlhydTOtetrabensieine cDiBpousds ofthe mvetstloa, 

iXAMElJ, 

i A. ileductioa of MWSS 'T&^&Mh&mm 
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mo.. 




slowly oyer 30 iamtttes fc a stlj*s4 sdlutioa of tetx^il?eaa;;£me gi 
47 m?a£>l)ii5; eiK:^ioi (75 md Mm^ydt&fvmiXJ^ ail) & *C< After gddilioii 
S wa§ asmplete mixt«i« ■ was stijt®4 at 0 -C fer 30 mfeutes '^id fea aE<jw«iil to 
mim to room temperaturei. 

ll>e amtote vv'as ps>m;84 o^^*^ cruslaed ics (SOO g) a»4 wstfet (100 ajl) atlded. The 
soiutloa was extxacted wiijj <.1|st%ls#jey {2 x 300 xsl) aad ila? eosslsmed efceteal 
extracts wasfossd vyitii ^^®ter (|00 ml) partly dried over sahydrdMs po^ 
10 c¥irba?miey Drfi?ig <?(m\pJ^tM M«Ja| sa|jy#^^ sislpl^te asid, after 

0irat3OJ5j the soiveai was remov# at re«Suc8i| presses (ssMeM^d tVom tlvs light, 
b'4h fesiperature <20 *C) to aiforl a pale yellow sdid< 

Tfes- solid was skimed with petrofeum ether (30->40 md liltered to affofd a 
\^Mt« |K)%v<kr>' solid (12 g, $0%). 




H 



OH 
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Pk)sphoroas pesitacWaside (32.8 1S74 mmol, 2.5 eci) ■was Mded in pomom over 
30 minutes to a stirred solution of mdxiiM. ieteabe^asdne product firom Example 
1 A (20 gv 62,7 lamol) is <3icMoxoiaetsaBe (200 ml) at 0 Ater the Mdrtton was 
compfefe, the reaction .rnktore was sfemd at 0. ^C- for a fbriher 30 raisiutos asid fes^ 
S solution -p&mi^ slowly isto 2M aqagotss sodtuai cairbosate solution coatalniog: 
crusl^d (0 Oiioe Ifee MtM add gas wokstoi liad ceased tfi© iaktwc was 
basi&d (ca. pB 12) t3«titig solid sodium oark)aat§. 

Jin icSk&Um solution was extracted using <i;tl5^ aceMe (800 ml) aad the combiaed 
drgaaic sactracts dxhi over arAy&«iJS aisgsesism sidphate. After .fiitiutioR the 
10 soiveat was miioved at tedueed pressijre to afcd a brows oil, wMsli ms putified 
hf mhmm iMt&m&io0 ethyl acetate) to alibrd tlie sejm-^pUt'e dke^^^ a 



IS A soludos of the emde alkene (1 D.87 g, 36. 1 1 -mmol) tiom Example IB in dry THF 
(52 ml) at room iemperature was treated with IM boraae-TMF (155,6 ml, 155.6 
mmol, 4,30 eq) sidded in a dtopwise majHier, Flie jeactioa was stitred for 2 ho.u«S> 
water (20 ml) was added asid fee solution fea^fied to p'H 12 with 30% aqaeOiiss 
sodiijai h j^liojfide soliit Ion, 

20 Aq«eo«s 30% liydmgen peroxide soWoa (30 nil) was added to the stirred alkaline 
reachoB xoatiut aad tlie solution was legated to reSnx for 1 how before being. 
aMowed to cool.. Water (100 ml) was added and die nnxtare extracted with et&vi 
acetate (3 x 250 m\% The orgastic extmcts wwe comfeirs^^d and dried 0%fsr 



y^low solid (10 J7 g, 58%). 
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'AV&ijitous magsesiam siilpMte md after fiKraiioa the SQlveat was removed at 
W£li?ced pressure to afc-d E YsMow oil |9 §J> 

11se oli was pjfiSed osirj^g preparative HPt^ (Goiumii; lichrospher SigO, S pM, 
250 X 21,20 mm, .mobile pl-sase; hmm&. ; e&aftol ; <Jiehloromefcsne (85:15:5); UV 
5 254 tun, fkm: 1 0 ml mi«~*) at 359 mg per iBjectioa followed by coaeeatratloa. of the 
fractioas of interest mder vacuum. The ptoducl oil was then dlssoh?ed m etter &ad 
coficeatrated oaoe more imder va^smm to give ilw di|iy#3t^trabaaazins racemste 
sho>m above as a ye^Mow foam (3.76 g, 50%). 

ID, B #amtioa.Qf Mosjier .g .^ 




R-(t )-a-mei^Q:&y"a~t^^^^ acetle acid (5 g, 21 ,35 miaoi), osalyl 

cMprids (SM ml) md (0.16 ml) were added to at%drou# dichiomsmtljaas 
(50 ati) aad ite solufea was stliTed st loopii temperafee fo? 45 mmmes. Tkm 
solatioa was cpnceatrated mfe jedue^d prsssurp ^iid tb^ ressidue takea up in 

il ifcfiij^drom dicfelof snnetliajie (50 ml) onc« inore, ThsTsswMng s«ludoH 'was cooled 
mivig au iee-wster Imth aad tHmet!iylanH»Qpyndme (3,83 g, 31 .34 mmol) was 
added followed by a pre-drkd solution (over 4k sieves) ki aiihydjx>us 
dicMoromethaae of the solid prodyct of Bxaxuple IC (5 g, 15,6 tumol). After 
stimug at .wonj tea^porature for 45 iaiiHit«s, wate? (234 ml) wa$ added aM ttse 

20 mixture extracted with ette (2 x 200 ml). The ether extract was dried over 
aahydmus Msgiiesiimi sulphatSj |><3jsssd thrcjugli a pad of silica and ti>e product 
etetsd osiag ether; 

The collected efcer eUmte was coBeeBiTated tmdsr reduced pressure to aflbrd a^i oil 
wMch was pmifted ming coiuma dromatogsBpliy (silica,, l^esaue : ether (10; 1)). 
25 Bv^OKrtioa of collected coiymtt &aetloas of interest «^ removal of tlie soivem 




10 




W0 2007/81 



at tedaosd pressor© gave a soHd wliich was turther pormed using column 
chjKJmatogmphy (silica, hsxajse : ethyl acetate (1:1)) to give three jnam coniponents 

5 250 X 2L20 mm, mobile phase: fesxaae : Isopropaaoi (97:3), OV 254 nm; flow: 1 0 
ml trm^ ) at 300 isg ioa(fi«g followed by coaceiitratbn of tlje feaitions of interest ■ 
uttfe vacuum gi^^e flie piss Mosl^ssr^s est^ d«dwtly« 

10 Tte |rs<;ti6B$ e93.t«!sps]adi«s: t<> Jjetm peaks w§f$ |«l?J«jsst^ to liy<fcoiysis to 

Isoisefs A&ttd B, Isomssx^ A stM B m& each Misled t<) haye oji^ of the fdiiowmg 



oo5itIgismtioa oa tl^e basis of IIk; X-«ay <»ptallogfaphy ejipedmeuls desciifoesi isi 
Example 4 below,. 

Aqueous 29% sodiu?i^.%drox?de sioltMson ml) was added to a solutios of 
;2t} Mo&l5:er'v4 esfer |5eak 1 (11S9 g, 74"^ mn6l) ijti paetltsiiol (2'60 ml) sfid thfe mixtaro 
stln^d a^sd heated fep T0m 10 150 mliiyfeSi Al^cooiiitg to tsom tseisas^^fatsafe 
Wter (200 ml) \w added m4 ttie solu^on extjkotfed with ethes (600 sil)* d?IM ow 
ai^liydrdtis jpagxiesiiitm stj lifiate atrd filtmiii^Jtj ooncepteMed uxider redw«fd 
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The residue vm dissolved usiag ethyl seetate mI),: the soUitios washed witfi 
water (2 % 50 ml), the arganic phase ddedow aaisydrcms magaesim sulphate aad 
after filtratto«, coaceutrated mder redueestpr^ssm'e to giw ayeiiow foam. This 
matmar w;^ pii&d by co&ms^ c^^ (siiiea, gradknt ehjtJl0n of ethyl 

5 acesMte ; h.ejs:&me (1 :1) to stl^yi acetats). The SMtions ef mterest^^sre c«isiMasd and 
?hs solvefs;trem<3ved atredac-ski p^ss^^jm Tlmj-e-sidije was takm % etteiMd Jie 
solvent remoYsd at fedu^^ prsssi^^^ to gi-ve Isotser A as aa #|~%M« 

foam (LI i> 47%). 

Isssm^f A» vMoh h Mieyed: to |m's;^e 2.S^MjI|:b<^c^^ {ths absokst© 

10 stejeochemstf y wm ni$ detsmik«% mm di0i.&Wit^hf ^H»NMR, ^*€-NM^s 
IRs ms^ speem>mettyj clsiml WW md <3RD, The'IR, 3*id MS dataibr 
isomer A are set Qtsj in Table 1 and i^e Chirsl HFXX' atid GM) data sre set oat bx 
Tablsl. 

15 Aqueous nodmnr hydroxide solution (62.5 ml) was added to a solatiot^ of 
Mosliefs aster peak 2 (2,78 g, 5.19 lamol) m methanol (iS5 ml) aad tlie mtsmre 
sthmd and heated to relms for 1 50 minutes, .Alter coolmg to room tenrpsratwie 
water 042 ml) ^;as added and the soludon extracted -with ether (440 ml), dried <mt 
mhy4mm magsjesium stdpfeats? Biid ate IlKyatitaSj coneeatrated andet reduced 

■20 pressure. 

The residue was dissolved -sasiug ethyl ^jcetsie (2{!0 ml), tl^e soltition washed with 
water (2 x 50 mlX ttse orgaaio phm^ dried o vs;r aabydrous msgKesjmjJ sulphate a«d 
afe filtratlosa, coac€.K&ated. usder reduced press^jre. FeferoMim ete. (30-40 «C) 
^Si jis aaciso to tile lesisue aiiu itx^j j^oiutiou cosceuTOtsu uuaer vacuutts Ojsto^ more to 
25 give IsomwB as feaxa ^1.34 81%), 

Isomer B, which is believed to- have the 2435^1 IhR coirfiguratiou, was 
oharaeterixed by =H^IR, ^^C-HMR, IR, ?x^asss spectrometry, cMral WW, ORD 
<ukI X-ray crj'stallogTapliy, llieiRs NMR aad MS data fbr Isomer B are set out hi 
Table I Siid tl>e Gliiral HPtC atsd ORO data are set outlu Table |, Ute X^ray 
30 ctystaliography date are s«t out in Example 4< 
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IMMFLE2: 

A mUti^Tsii^QMunmg a mc^jmic mssitee (IS 47 x&Mol) of ^ ssd. 
5 tetmbeMxia0 snsiiitiome^s m Mt^hyimMm Mm subjected to sed«ctio« with L- 
Selectride'^ by the inetljod of Exani|fJe l A to give a ffiisiBro of tlie:2jS3i?;lib^ and 
2iS,3.SU ibS etjaatiomm of dihydrotetmbanaxme.as a white powdery solid (12 g,. 
S0%)- Tfeo partially pisrifled dihydrotslTabe.na:dn8 was then dehydrated »s«>g PCI5 
aecordmg to &s mefeod of Example IB to give a semi-pwe- mixture of I I bR a ad 
to 1 IhS isomers of 23^-dehydrotetrsi^eaa2ine (tlie i Ib^ eissjjtlpmer of ^^^^ 
beiowlas a yellow solid (12,92 g, §8%). 



15 To a&fosd soiutlOK of tbe crijde sikme fern E^sajBple 2A (12,92 g, 42.9 aimol) m 
m.elhanol- (215 ml) was sdded a soMoa of 70% perchloric acid (3.70 ml 43 mmol) 
io meilsaBoi (215 ml), 77% S-CMoroperoxybeiKoic aeid (1 5,50 65 mmol) xvas 
added to the reaetk)« and tise resultisg mixture wsks stjjred .&r 18 hours st xoohi 
tsmpeiatos protected Ixon^ ligijt. 

20 The reaction mixture ^¥as poitted mi& saturated sgiisous sodftim 8Bl|>Mte soteioij 

(200 ml) and wa&r (200 ml) added, Chlaro&na 000 ml) x^as added to fee 
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bicarboaafe (400 ml^. 



Tlie orgatiic feyer was collated aad ib& aquegssss pibass waifeed with a<ISi1 
elilorofoon (2 x ISO ml). The c<sR^i»sd chtero&rm lapii were dried over 
5 ai&ydroos magRssiimi sulphate m& ater fitetloa the ,«olwat was i-emoved at 
Induced pressure to give a browa oil (1435 g, yield > 100% - probable solveat 
reaiaiss m podxict), XMs maferiai tsml without iluthcf puiiiicatioji. 



CH3O 




H 'oh 




IQ A stirred soludcfu o;f the cnnk epoxide itosi Example 2B (14-35 g, 42.9 mmdj 

assiiming 100% yisid) m dty TBF (SO ml) was Isrested slowly witii IM bosai&'Tffl 
(1 S4,6 m% i S4.6 mmol) over i 5 miairtes> th^ mmiim. was stij*ed for m>o hom% 
watfei' ({$5 mi) was added and the sblutlon lisated v?itij stiimg to refc 3i9 

i 5 Ate <i<>(^kg, 30% sodium fevdjo^dde soludsa (97 biO was added to tfee rsactba 
Bii3<l«55e folldw<^ hf 30% hydrogens pi^roxids solijfett (48 .6 ml); and the reacdoti 
was stm-ed aad teted refiiB? for an addilioaj^l l li^ 



The eooled msction mixture was extracted with etfeyl acetate (500 ml) dried ovsr 
SBliydrgys spagBesium sulphate and after Sltssatlou the solvent was remaved ai; 
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reduced pressisrs to give oil, Hexase (230 ml) WJts added to the oil Bad Sie 
solution re-coiK^atratsd aMsrfedueediJfessiire. 

11)8 IxsctM of sitost comfeted asd the soksM removed mM mMsM 
Si pressure, the resi&je was pufiiM once more mmg ceMan cferoBrntogrsphy 
(silica, gradient, bexaae to e&er). The .fkctiom of interest were combined sad the 
solvMs evaporated at reduced fjesswre to giyo » pmj&lkm solid (54 8 g, 38%), 




cliloride (H .90 ml) atii SMF (0:13 mi) were added to sjitedrotis ^oHiprometlsaTje 
(46 mi) and tlie soLution Mm4 at room tem]Serattf rs 45 mimites, Ilje sotefei 
WS3S coacenteted t3»4er redijced pr<sssm'e asd tb« tesidtsa x^v^tgtken \jp ia 8afe|dj'0ss 
1 S dichloroiisetiiMe (40 mi) once tiiof e. The resiiiting solution vms c&(>kd \mBg m 
lee -watef batl> and dmetlijda^^^^^^ 

ihlteved by a pre^Med sokitiOB Covet 4 A sksv&0 in aitbydmus dicMotoffietliaae 
(20 ml) of the solid product of Example 2C (4.68 g, 1.4.6 mmoi), Afe stirriRg at 
moBiteiBpemtare &r 45 mimtfes, water (234 ml) was added and tl>e mixtore 
20 estmcted witfe ether (2 x 200 ml). The ether extract was dried over anhydrous 
magnesium sulphate^ passed througji a pad of silicsi^nd iim product eluted mmg 



The colieeted etter sluate was GoaeeBimted imder reduced IKSSSore to ailsrcl an oil 
whkh was purified using eohinm cteopaiogra|!hy (silicsj heKaae : ether (1 ;!)). 
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EvaporalioB. of fee collecied columa fections of iMerest asd iemoYal of the solved 
at reduced isresjiiure gave a |5i solid (SJ^ g) 

Ff^mve mc d; 2 x jU clirospher SI^O, 5 ^m, 250 xMM 

mmi txixMk phase iMSxaae : isopro|>aiml (pJ-S); 0¥ 254 ftm; llefw: 10 ml mm ■) at 
5 .100 tag loading followed by coacenfeation of the fetcttons of mferest ?«ider vacuum 
gave a solid which was slurried wfe petroleum ether (30-40 *C) msd collected hy 
ii.ltmtkmto give tlie pare Mpsh^ar's ^#er aerivatwes 

Peal. 2 (2:<42 g, 30%). 

10 Tfc<;:fectiosj5 porres^ t*ss?o ps&fes m?«s stifejeo^^ to 

llfeerate tlie indmdual dilijtlrdtetj^femMe isomers idi^aitifles^^Kd characterised as 
Isomers C &nd D . feo^i8J"s C m4 13 eadi believed t<> have one of tlie foUo^«s^ng 

I S 2F> pydgQlygis 6f Pea k I giyg I somer C 

20?4 atitieo«8 sodkfeii feiydtokide spimion (S3 la!) \^^as ji^dded a stlsfed soktlea of 
:Mosh#'i ester peak .1 (2.37 g,4,43 ttodi) ifttngl&MoI(l$8 ml^^ 
stirred at rellax for I SO mmutes, .After cooling water (S8 mi) was added to ths 
rmctkm mixiurs snd fee resulting soMlos extracted with ether (576 ml). 'The 
20 argaaic extract was dried over aulwd^ous magneslwm sulphate m6. alter flltmtion 
the solvent maoyed .at reduced press-ure. Efeyl acetate (2Q0.ml): -ms added tQ.fee 
residue aad the soktion washed wife waier (2 x 50 ml). Tlie organic soiutioji ms 
dried over aahyteiis tnagiiesijim sslphate aad aller filttatiotj fee solyept removeid 
at reduced ps^ssia^e. 



This resictoe was treated with petrokum ete 00-40 '^C) sj-sd fte resdtJBg 
■suspended solid collected by iiitration. Tte SItmte was coKcenfeat«d at reduced 
pressure a»d tbe second bateli of auspeudsd solid was collected by filtmtiou- Both 
collected solids vmm mmbkmd ssd dRod ^mdor t^Wftod presspxe U> giyo Isomsr C 
5 (LQg,70%}, 

Isomer C. vMch Is believed, to liave either tse M^,\ i hR or 253^4 IbS 
cosfiguration (ihs- absolute sfereochemistry was aot detennmed), was cbaraoteriEsd 
by -H-NME, ^^C>KMR, IR, mass ^ctrometry, Mml HPLC md OKD. The IE,: 
NMR md MS data for Isomer C m om iii T^bk 2 mi tfe CMra! HH..C asd 
1 0 ORD data are set oxit in Table 4 . 

29% aqueous soctium hydvoxkle soltstioa (5S ml) was added to a stimidMlut^^^ 
Mdsliers esteirj^ (2.42 gj 4.52 ismol^ k metlmoi (ISM mi) aad the mMwe 
stirred at sefe fer I SO Ailjar coolmg mter (M ml) atlded to tfee 

15 reae-tioo mixture and the .resuldBg sohidon extracted with etbet (576 mi), 'Th.& 
organic extract \vas dried over aahydrous j»agoesiutn sulphate mid after titration 
the solvent removed at reduced piessiire, IMxyl acetate (200 tnl) was added to tlie 
residue a«d tlie solutioa «j®shed with water (2x50 ml). l"he osg^Mc sokitioo. was 
drk-d AVer aahydrpiss :mag»esi«jB salpbste &nd after Sltratios. tlie solvmt removed 

20 4trsdue0d pressure. 

This residue was treated With petroleum ether (30-40 ^C) md iha residti^g 
stjspeaded orasige solid collected by -filtraHoH. The solid was dissolved io ethyl 
acetate : bexane (15:85) and puriSed by commJi. chromatogtapfcy (silica> gr^em- 
ethyl acetate ; hesaoe ('i5:§5) to ethyl acetate). The fractiorts of iBterest were 
2S eombi»ed a»d the solvent removed at reduced pessure. 'Use residwe was sluiried 
wstii petmlemB ether (30-40 *C) and the re^^ltmg si^spetitsloij: collected by iiltratioa. 
The eolleeted .^olid wa« dried imder reduced presstire to^^ p^^^ Isomer 0 as a wblte 
solid (0^3 g, €4^). 

Isomer DvwMcIs is feelieyed to Iwe either tlie IM^W^ lbM.m:M^RfllhS 
30 cosifigtiratioa (the absoiute stereochemislry was X30t determitied), w&s charaetenjaed 
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by ^H^NMR, ^^C~NMR, IR, mass spectrs^jiietrv, cMml HFLC mid ORD. Tim M, 
NMR a»d MS data far Isomer D ar© set out m lable 2 and tk; CMrai HPIX and 
OKD sye set out k Xabte 4 

Ik l^es 1 aad 2, the mta te4 l>scte were aeismfeed ssi»g the KBr dbe msM. 

Variaa Gsmiai NMR spectix)meter (200 MHx,)- The '"C NMR spectra were earned 
out oa so.lufe«s in deutsrated chbiB&tm asiof a Vmm Qesmm NMR 
spectrometer (SOMHz), The mass spectra were obtained using a Micromass 
Platform 11 (M" msMms) A:pectmmete in Tables 3 md 4, the Optica] Rotatory 
19 Dispetsion figa?-es were obtained «smg an Optical Asd^ity FoIAAr 20^ I lastomeat 
is meftooi solutioii st 2#^G, The BFLC reteatioa time ffieasuremmts were earned; 
mi% -asmg m BFiCiSO HBLC chsomategi^j^fe with UV deteotlotj. 



Tables. Spegtrosfct^k Data 



Tabtel 








IE 






smcintm 




SpeclTVins 






^. mM 4 






(Br) 










Mktm 






147 M; 








3J4&6H(s); 


mM; 


2M^ cm'-; 










■2«34 ciif'; 






IH (sn); 
2.?9§ 2H(nO; 


112.15; 
Ks§.4§; 


1.610 C!)f 
1511 esa'-; 




OH 


2,5S5i3H{m)} 


70.S§; 


1464 cm-^ 






2.17 S IH (m); 


5?, 5 S; 


1364 cm"; 








§6S §; 


1324 cm^^; 


















54.B h 




















40.4% 


1045 cm-'; 








49.1 5; 
.36.0 >S; 














I- ■ 
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Table 1 


" " 


,„„ , ! I 

i i 

'M-NMR 1 '^C«>4R 1 IR | Mass | 
(mCli) \ COOas) UKBrsoiM)| CHSl , 




1 '^st 1 1 

,,„„ ■, , ■„■ v,,-,S,v.,,-,,,r,,-,,,,v,,-,r,n,,,v,,-,n-™---wrS-nMr^^ ^....^.'...^.^^.^...^^.^J 



\ Dih^'4^a^tMmw,'mm Isomer 



1 Isoisisl's CandD 



i i if I 



H 'oh 



H OH 



L 



§ Hi ($).; 

1,§4§4H(a>); 
1.7A SIHfei); 



147.? 5; 

56,3 6; 
^3.7 ft: 



Mid; 
24.4 



\ 2950 cm'':; 
I 



! t S34 c'.o>"'; 
I 3259 «!T'.''; 
1 122? asR-; 

10-53 aTi''\; 
748 



I 
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ChlrsJ l?PIX3; Methods aa4 Eeteatioa TssSites 


ORD 








! OH 


Ossres {SHAL, pO-?lEA, m ^ 4^ mm 
Mobik phase: H«xs8§ : l;Mfchfo!ro#i«s?3e : 

Flow; i,pj»lmm^' 


|cy4t4.6« 

1 




UV: M4am 


1 






1 

! 












1 




^ 
















1 


mtSKiSy-YM^ (R^-NEA, 250 x 4 .torn 












Fksxv; 




i H OH 






! OR 






i 


Isomer e 20,3fsm 




1 C i i. 






h"' oh 








; 
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Aitemstiye Method of Hefisratioa Mi^^ jof M^yte Mt 

3A, Redactioa e£M/SS istmbsaazia^ 




OH 
3«, v\m 




OH 



5 IM L~Mect?id#^ its fe^'aii^f dyofeaii {52 ml, 52 Miipi, 1,1 e^ji was added sipwiy 
oyer 30 mim?it^s to a cp<>M (ic« i^aishX stiffed solutjoa # tettabeaaziBe faeemate 
(15 47ia?n0l) % tetfai^yds<>©3^ ml). AM^ih& &dM\oxi v^ 
mlxtiife ailowed to warm to room tem|>era^3t« aad stirred for a fuftfer sk 

hours. TLC analysis (silkaj efeyi acetate) showed only very miaor amouals of 
1 0 startiag Kiatedal jemamed, 

'Hie: mkt»s« mm powed m to a stirred taixtiKe of <sms|ied ise: (112 g), water (% 
mi) Md glack! acetic add (12.2 g). The residtbg yeilow soiatioa i-m: wasfe^ wiih 
efer (2 X 50 ml) aad Basifi^d % tb» Mow addition of solid sodlimi carbonate (ca, 
13 g), Pe^etlisjr (30-40 '''C) (56 ml) was sdded to the ;mixt«K; with stiHing aud th» 
i 5 crude p-DI IIBZ collected as a white solid by iiitratloa. 

The cmde solid was dissolved m. dlcliiorometteie {ea< 1 50 nil) aad tfee resuttiig 
solufesimsM wish N^slssr (40 ml^ drkd uMigatdiydrotiS magixesiuBi s«lpMte, 
filtered ajidoonceTfeted at reduced i5TeiSs»re to ca, 40 ml. A tMek sliSfeMioia of 
vMt& solid was formed.. Pet-stte' (30-40 *G) (5^ biI) was added md the 
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snsp&nsim was stkred fox fiftee» mmute§ at laboratojy tempsxatm-e. The product 
was eoHected by filtmlion md washed on *e fife wM saow-wMte miag pet-ether 
(30-40*0 (40 to 60 ml) b#>r&mr-drymg Mjx3omt8mperators to yield p-DHTBZ 
(10.1 g. 67%) as a wMte soM. TKiMialysis (silks, eisyi aeetafe) showod qi% one 
5 composed. 

liie prod iwjt of Emijpis 3A aiid 1 sq«jvaient of i;5)-(i-;K^aa'i|Aor-^l&-s«iph^ 
%v>ire dissolved with Mafejg m the «iuMmm» amdiuit of msthaROi Tlse resdtmg 
10 solutiou was allowed to cool mxd then diluted slowly with etter untU formation of 
the resulting solid pecipitaHan -was complete. The resisltlng wMts orystalhne solid 
was soMecisd filtration msh^d wifh. h^&m dxymg. 

lie oasaptestjai^^ g) wj^a^sofedkamiMused^ 

effeoi (170 mi) a»d methaaol (30 ail). Tte tfesuftrirsg soteioii was stirred sijd 

15 allowed to cool Aftet two hems th« precipitate formed was collected by filtsratiOE 
as a white crystalline solid (2.9 g), A sample of the crystallme xBateml was shakes 
ia a separatirig fbtmei wdi &xce§s sstuxatod aqueous sodiisrii earhopale aod 
didiiopmetiiapo. The orgmac phasss was ssj?arated, dried over aphydxpy.? 
magpSv^imtt splplisi^, filtered mid coneeaiyated at ?ed««:od presswe . Tke jiesiidtjs 

20 was tritmied ming pet-ether (30-40 *0 at>d tlie organic soliition coRcentr atsd otsce 
more- CMralSH-C- apaJysis pfthe sak lisiag a O^sex CS)»VAL< mid (R)~KEA S50 
x 4J mm eolajnattf apd a hexarte :;e^at?oi{;9S;2) ekeat at a llowrate of 1 ml(^»m«te 
showed showed that t|50 isolated p-DHXBE wm eiU"iched ift Oils esaj^tioiper (e<e, ca. 
Elm). 

25 Tfce vanished cataphorsulphosic acid salt (14 g) was dlssolyM m hot absolute 
eteiol (140 ml) asid propm^-S-ol (420 ml} was added. The resiiltipg Mtoioii wias 
sfe*d asd a pi-ecipitase begaj> to f&tm >mMxi 6m minttfe. The mMute -ms allowed 
to cdoi to room temperatiH's and stirrsjd for ofts hour. The preeipitate fo?:ised w^as 
collfectod % Stetioa, tvashsd witli ether md dried, to gi^ye a white drygtallme solid 



W0 2007/81 



42 



aqu«o«s sodimti carboaats and dwKterometfeaae, The orgsssfe phase was sepajat^d, 
dried over anfeydroiss Biagtjesiiaa 'Si%te»» fiteed mi coiwesfea^ at reduced 
5 pressure. The residue was triiurakd usiug pet^sfeer (30-40 ^^C) and the orgarjic 
sd-Utiou eouceiitratgd OBce more to yidd (afex dryixig ki vacuo,) (■'•■)~p-DHT.BZ (6,6 



A solaiion of ptesphorus pentaohloride (4,5 g, 21.6 njinol. 1 ,05 eq) in 
1.0 dichlorometl'jaije (S5 .oil) \vas added steadily over tea mim.5tes to a stirred., cooled 
(is^-waier bi^th) solutbn ofthe prodiwt^o (6,56 20.6 maioi) m 

4|s?Mofome:thme (90 ml), Whea ite ad<|l1|ojvvw eampkte, ^leresiillmg yellow 
aoiutitm ■vi.'gts stfed for a fiirtter tm mmates :bef<)3«? pomit^ on to a tr^ptdly sfeiJ<i 
mkture of sodium cjirboBai^ (15 g) % wafer (90 ml) crusted ice (90 g), Tlie 
15 mi^xsf e was stirred fm s fxmhet 10 mm^tes and transferred # a sep^atiBg luaaet 

(>ace #e p&^s had separstsdj the bm^va kyer was femqve4 

Med over t?ihy<feoas «m|aesima salptee, ^tsred ajtd e^atjcmtf ated at yeciticefl 
presstjfs to give tfe^ crude aikene iatsjimedials^ 6-7 g)- H^C 

a^lysm (silicas sthyi aectats) showed tliM; so (4^)rp^l3H^BH remdtje^ in &e crixdfe 
20 pfiadwci. 

The cf udg alketie was ta&«a up (tS'y jiiiTagen atmosphere) m aishydroas 
tetTalj^\'ds».fei& (40 ml) and asftfUitidsof bomae in TMF (1 M solutiottj 2,S:e<5, 52 
to!) was Mded with stinmg over Meea »jmutes< THetmisMon jjjxsiiure was diexx 
sti0-gti at K)<)»i temp erali^re t5)r:two^l^^ TI„0 aaalyds (sMlca, ethyl acetate) 
25 showed tfeat jtio Mkehe i«tetmedia(,« remMnecl m Ihfe t&actidt? itiixture, 

A Solution of sodium hj'iirDxjde (3,7 g) ia wateir (10 ml) was added to the stfffltjg 
fesieiost BtMtutej iMIcswsd % m aqufeoviSi solution of hydmgsti pej'oxids (S0%, 
? ml) and the two-phase sli5iti3re iMT5:ed was stfeed it retltjjt for oiie iom TLC 
apaljm ot'thg orgaiiic fhase at tl3l§#me (siilca, e%l aecMe) ^lio\#d tlte 



W0 mwfmimi ¥crmBmmmm& 

m 

appear EEce of a prodiict witfe Bf as esfseted ibr feom«^ B, A char acfedstic noB;- 
polar, c ompaneat wss also mm. 

The reaeioa mixture was allomcl to cooi to sdom lempei^ttif & aid was |K>iires.1 mto 
a ssepsralmg ftaaal. The t^pesr orgasic Jaysr was removed asid concentrated under 
5 reduced pressisre to .remove the majority of The residue was taken up m ^slte 
(stabilised (BHT), 75 ml), washed with water (40 ml), dried 
magnssmii sulphate, filters*! a»d coseeBtrated msder reduced pressure to give a 
pale yeOow 00(8.1 g). 

Use yellow oil was pyriSsd iismg oditea chttsmatogmpfey (silica, elhyl acetate : 
10 hejvaoe (80:20), mcreasmg to i 00% ethyl acmte) and the desired colxmm li-aotioM 
collected- comMtied and concentrated at reduced pressiJre to give a pate oil which 
was treated with ethej.' (stabilised, 1 8 ml) md concentrated at mtaced pressm^ to 
give Ipmer B a pals yellow §piid ibam (|<2 g). 

Chixal liPLC lisijtg tlie conditioBS set oirt ih Emtaple 3B ^oritamed that Isomer B 
IS had been produced m m enaatiicaa^rip (e.e .) o,f greater than 97%, 

The optical rdtstioti Was meast^red muig ^ B^llipghaM Stjsiil^y APFSp polsiimeter 
md gave aa <^4123 J*; 



Hie metlBaesti^ttate salt of Isomer B wa s prepared by dls$oivh>g a isaxto* of I 

20 cquiv:slcBt of Isomer B from Example 3C md I equivaiea.i of methane sfulpbomC; 
acid in &m tmnimxim amount of othar^ol and ihm addiug diethyl ether. The 
rssuhing white precipltfite that fornicd was collected by nitration md dried In vacuo 
to give the mesylate salt in a yield of ca. 85% asd a |?orhy (by HPIi:) of ca. 96%. 



Mia 



llse j^»(4^)<;amphof^iO"S^|:^sic acM salt of Isosner B was prepared and a sMgle 

a:ystal wa^s M>je:etsd to^X^^ 

conditious: 
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Diffi-actometer: Nonius K.ajspaCGD am dsteatof (t/i scans aad OJ scMs to fill 

Data coi|eotto»; iSolfet (Collect; D&i& coUsetioa s^lwsj^fi* Hot>|t, Hgm«s B, 
5 1918) 

Bataxed^etion and ceil refiasmeat: Demo (2. OtwiJKjwsJci & W, Wxio^^:M^,^^^odsJn 
Mmymohgy {IW7) Yol. 276^ Mmwm>kmiar Ciystalhgraph^K pmt hf Vf' SW" 
3^6^<S* W~ Carter^ ^ E, M. Sweiet, Pels;, Aci^^nrfe f r^ss), 

Atearption correaioB: Slieldrick, O, M> SADABS - .Bpket.Noipi^.|weg <l«5testor 
Stmct«3» sQhjiSoa: (a.M.;Shsldnck,^cl<?C>y^ (1990) M6467-473> 

OrspMe?; Csmoron * A Molecular Gj-^ipkics Fai^agg!^^^^ M, Watklfe, L< Bsarc« 8R€ 
15 C. K< fm\\% Cbeaiical Crystallography I^bot&tofyj, Uaksssity ef^OxibixijI 993) 

Special detuls; All hjf^gen atoms were pkceisi Meaiised |)ositions msd refiaed 

a ridltig mod#, ^e^^^^ md Bti wMch w&m tocM&d in. 

difeesce; »iap md refiaed using reslrajBts. CMtslkyrHI=™R, 6l2'='Sy CI3""S, 

20 -fee results f>iih& studies are set out befew Hi Tables 13, D and E 
la file Tables, the label EUB93S0 refes to IsoMer B, 
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Spjsce gtmp 



Velum® 
Z 

{Grange for #tscQllec$!on 



Fmsil J? indices |F^' > 2o</^)| 
Al>^lwt© s^JCtiiSe p&mmi&t 



55}. 72 



2i 




L272Mg/m* 
1592 

«s &h ^% -m m & 16, ~^M&i'. 



mm) 



TABLE 8, Atomic coordinates fx iQ% squivateni isotropic <^lsplacom0nt: 
5 parameters [A'^ x 1 0'^| ar?d site oecypaiicy faetors. Ueq Is defined as on^ lNM of the 
Imm of the OFihsgonallz^d i/ tensor. 



Atom 



y 



Ueq 



IS 



01 

02 
03 
CI 
G2 



4839(3) 

5S81C3) 
§220(3) 



11110(2) 
13171(1) 
14030(1) 
12834(2) 
12674(2) 
3176(3^ 12838C2) 738(1) 



2180(1) 
349(1) 

385(1) 



24(1) 
31(1) 

32(1) 
36(1) 
36(1) 
15(1 > 
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2'^46(4) 




887f1> 




1 

.J 




X>*T 








24711 














23(11 


i 












24f1'J 








4RRi s''4\ 




87Sf1^ 














747{i\ 


M VS J f 


■J 




ra 




















21'47C'li 




i 




CJ 






g,\f*>\f\ i } 




i 










5747HV 




i 




C13 


7488f4^ 






25ri ^ 


■ * 




C14 










1 












?4i'ii 






G16 


7734!'4\ 








1 






77S2C4\ 








i 

c 




CIS 








SS(1) 


1 












41 h\ 


i 

X 














i 

* 




S1 








97(1) 


1 


'>{) 








20S4/1\ 


30^1) 


i 








8582(2) 




4Q?11 


•i 

i 




OB 




§221711 




32? 11 


1 




07 


7406(S1 


i&832if1V 




48(1) 






it 




8622^2^ 




25(11 


i 

i 


25 






785172^ 




3d/i'* 


i 




COX 








1 












29(1) 


1 
J 




C25 




8877(2'^ 




1 




028 




8S77(2) 


787(f) 


29(1) 


1 




C27 


7773(4) 


961 d(^) 


630(1) 


2a(i) 


t 




G28 


7431#) 


10628(2) 


868(1) 


29(1) 


1 




029 




8469(2) 


§60(1) 


36(1) 


1 



TABLS. G. Bond lengtlis |A| and angles pj. 



35 tll-CIO 


1.498(3) 


C14-C15 


1>S18(3) 


HI-CI6 


1.522(3) 


G16»C17 


1528(3) 


NI-CI! 


1 ,524(3) 


017-018 


1.527^4) 


01~C2 


1,368(3) 


017-^018 


1.527(4) 


01-01 


1.432(3) 
1:388(3) 


C204521: 


i;52i(3) 


40 02<"J7 


O20^SI 


1784(2) 


02-G8 


1.433(3) 




14442(18) 


03~C13 


1,425(3) 


ms4 


14607(17) 




1.372<3:s 


81-06 


14076118) 


C2-C7 


1.417(3) 


0i'*O22 


120S(3) 


45 C3-G4 


1407(3) 


021-022 


1537(4) 


mm 


1.384(3) 


021-026 


1.059(3) 


04-CS 


150S{3) 


021-027 


1§8S(3) 







1,411(3) 


C22-023 


1,517(4) 






iS16(3) 


C23^g4 


1S3S{4) 




ce~C7 


1,372(3) 


C24-C25 


1 .543(4) 




C9-CI0 


15C4(3) 


C24-C27 


ia54(4) 


5 


C0-CI2 


1,521(3) 




1.567(4) 




C12~C16 


1540(3) 


C27-d28 


1529{3) 




C12-C13 


1644(3) 


G27-e29 


1642(4) 




C13"C14 


1624(3) 






10 


CrO-NI-CI6 


113.s13(19) 


0l2«Cil-NI 


113,43(18) 






109,46(18) 


C0~C12-GI6 


110.6(2) 






111,06(19)' 


Cli-C?2-CI3 


111.7(2) 




C2~01-CI 


116.6(2) 


CIS-C!2"Gi3 


109,84(19) 




C7-02-C8 


116,27(19) 


03-CI3-CI4 


108.0(2) 


15 


01-G2~C3 


125,5(2) 


03-CI3-GI2 


1111(2) 
1110(2) 




01«C2-CT 


115,0(2) 


ei4-CI3-D{2 




C3~C2"C7 


119.5(2) 


GIS-CI4-Cf3 


110,1(2) 




G2"C3-^C4 


121,5(2) 


G5-CI5-Cf4 


114.3(2) 






110-2(2) 




112.0(2) 


29 




120.3(2) 




ioajc2) 






120,5(2) 


G!7"G16'GI2 


iia,4(2) 






119,4(2) 


GjB-'GIT-CiS 


1 12.2(2) 






124,1(2) 


CI6~€f7»C39 


10BJ(2) 




C6~G5~Gi5 


116.6(2) 


CI8-C$7-C19 


110,8(3) 


25 


C7~G6-C5 


121.3(2) 


G21C20~S1 


1^2.51(18) 






125,4(2) 


05-SI-04 


112.83(11) 




02-07-02 




OB-Si-06 


112,47(12) 






118,2(2) 


04-SI-OB 


111,93(11) 






111,7(2) 


06-SI-C20 


108-81(13) 


30 




1110(2) 


04-8l~€20 


102,60(11) 



06-SI-C20 


107 ,44(12) 


G23-C24-C25 


106,4(2) 


G20'<G21 ~C22 


109.0(2) 


ii<^3'^trf24"G27 


103,3(2) 


35 C2Q-Cai:-C2B 


117.3(2) 


026-024-027 


102.3(2) 


C22'-G2 1 ''C28 


102.1(2) 


G24-G25-C26 


1Q2.9{2) 


C20-C21~G27 


123.4(2) 


C2S~C26"C21 


104,2(2) 


G22"G21 / 


100.21(19) 


G2S-G2 7-G2 9 


107.8(2) 


C26~C21-C27 


101,7(2) 


026-027-024 


112.0(2) 


40 07-C22-G23 


126,4(2) 


G2i~C27-C24 


113,7(2) 


Q7~C22~C21 




028-027-021 


116.6(2) 


G23*G22^C2 1 


107,7(2) 


G20-C27~Oai 


112.3(2) 


€22-023-024 


101.3(2) 


C24-027-021 


04,27(1 



TABLE D- Anisotropic cIssplaGementparameters |A 10^. The- anisotropic 
45 dfeplacemsnt factor exponent takm the form:- 23r|??%*^li-- 1 ,„ + 2 ^ a* 5* i)% 

Atom 1/ (^ t/^ (F i/^ M^' 
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15 



20 



25 
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Ml 


28(1) 


24(1) 


23(1) 


2(1) 


-1(1) 




01 


37(1t 


30(1) 


24(1) 


3(1) 


-7(1) 


■4(1) 


02 


41(1) 


31(1) 


25(1) 


5(1) 


-2(1) 




03 


26(1) 


49(1) 


32(1) 


7(1) 


-3(1) 


-9(1) 


CI 


41(2) 


36(2) 


32(2) 


3(1) 


-S(1) 


-8(2) 


C2 


30(2) 


24(2) 


22(1) 


1(1) 


-1(1) 


2(1) 


C3 


25(1) 


26(1) 




-3(1) 


-2(i) 


2(1) 




26(2) 


22(1) 


il(ij 


-1(1) 


2(1) 


-1(1) 


GS 


24(1 > 


22(1) 


23(1) 




1(1) 


0(11 


G6 


26(1) 


22(1) 


24(11 


' f 


2(1) 


-5(1) 


C7 


30(2) 


22(1) 


22(1) 


2(1) 


4(1) 


-4(1) 


C8 


45(2)' 


34(2) 


36(2) 


5(1) 


-2(1) 


-20(2) 


C9 


23(1'^ 


32(1) 


29(2) 


3(1) 


-1(1) 


-4(1) 
~S(1) 


CIO 


26(1) 


29(1) 


25(1) 


2(1) 


0(1) 


Oil 


31(1) 


2§(1) 


20(1) 


2(1) 


0(i) 


-2(1) 


Ct2 


26f1V 






-1(1) 


1(11 


-Id) 


CI3 


26(1) 


28(1) 


23(1) 


-1(1) 


-1(1) 


-2(1) 


ei4 


S0(2> 


22(2) 


24(1) 


"1(1) 


1(1) 


-1(1) 


CIS 


22(1) 


22(1) 


28(1) 


2(1) 


0(1) 


.4(1) 


C16 


31(1) 


28(1) 


24(1) 


-1(1) 


-3(1^ 


3(1) 


eiT 


46(2) 


31(2) 


25(1) 


1(1) 


-7(1) 


0(2) 


CIS 


106(3) 


46(2) 


41(2) 


6(2) 


-1(2) 


31(2) 


C10 


61(2) 


41(2) 


31(2) 


9(^) 


•^(1) 


-4(2) 


O20 


30(2) 


34(2) 


:2a(1) 


2(1) 


3(1) 


0(2) 


S1 


27(1) 


30(1) 


24(1) 


4(1) 


«.2:(1) 


-6(1) 


04 


31(1) 


38(1) 


23(1) 


8(1) 


-1(1) 


0(1) 


OS 


03(1) 


SS(1) 


37(1) 


13(1) 


-1 1(1) 


-36(1) 


OS 


34(t) 


35(1) 


28(1) 


-3(1) 


«2(1) 


i;G|l)' 


07 


mm 


2S(t) 


40(1) 


-1(1) 


12(1) 


6(1) 


Q21 


26(1) 


2S(2) 


24(1) 


-1(1} 


3(1)' 


2(1) 


C22 


3S(2) 


26(2:) 


31(2) 


0(1) 


1(1) 


-1(1) 


C23 


40(2) 


30(2) 


2S(1) 


-2(1) 


1 (1 ) 

- > > 


-2(1'i 


C24 


28(1) 


29(2) 


26(2) 




2(1) 




C26 

026 


30(2) 


34(2) 

34(2) 


29(2) 


-1(1) 


-2(i) 


£5(1) 

-6(1) 


C27 


26(1) 
23(1) 


26(1) 


26(1) 


0(1) 
0(1) 


1(1) 

2(1) 


0(1) 


028 


31(1) 


26(1) 


30(1) 


0(1) 


-2(1) 


-6(1) 


cm 


29(2) 


41(2) 


40(2) 


00 


2(1} 


-3(1) 



40 TABLE E- Hydrogen coordinates |x W\ and isotropic dispfacament parameters 
X 10^]. 



, . , ... y I U,^ ■ ,. 

45 HQS S19Q(40) 10628(15) 2062(10) 70(8) 1 

H99 10030(50) 12950(30) 2576(12) 70(8) 1 

H1A 11W 11933 1S6 64 1 

HIB &m 13973 -m 64 1 
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H1C 


-1S4 


12777 


39S 


M 


1 




H3 


1220 


1l7t3 


804 


30 


1 




H8 


S760 


13337 


1303 


29 


1 




HBA 


6872 


14l66 


1p9 


83 


i 


s 


H88 


7600 


1S06S 




58 


1 




H8C 


ais3 


14001 


^10 


S8 


1 




H§A 


814 


11100 


1851 


33 


1 




H9B 




10324 


1567 


33 






H10A 


22$0 


11707 


2259 


32 


1 


w 


H10B 


223S 


10534 


2304 


32 






H11A 


4431 


11484 


2822 


30 


t 




H118 


S322 


10372 


27m 


30 


1 




H12 


8230 


11108 


^589 


30 


1 




H13 


7334 


1314S 


2840 


30 


1 




H14A 


4783 


130S0 


2397 


30 


1 




H14B 


63S4 


13538 


2090 


30 


1 








i 1 ,' / o 


ISM 


2» 


1 




B16A 


8973 


11796 


3278 


33 


1 




HloB 


8813 


11^11 


/S fX 

3386 


Zli 


1 


20 


1 H1? 


6493 


10098 


3412 


41 


1 




H1M 


8906 


9588 


2^ 


97 


1 




H1BB 


0176 


9031 


3400 


07 


1 




HISC 


10440 


1000S 


3276 


#7 


1 




H19A 


9320 


10884 


3971 


62 


1 


25 


H1SB 


S1 10 


9887 


4d7$ 


63 


1 






7135 


10099 


4054 


62 


1 




HSOA 


8824 


7024; 


1207 


37 


1 




HSOB 


6787 


74S4 


1286 


$7 


1 




H23A 


6070 


8180 


■■151 


38 


1 




H23B 


8277 


S423 


-IIS 


38 


1 






6i26 


10107 


s 


33 


1 




H2SA 


3773 


9195 


163 


37 


1 




H2SB 


41 S2 


1023S 


426 


37 


1 




H26A 


3994 


i2S7 


764 


3S 


1 




H2i3B 


4300 


§27§ 


1039 


36 


i 




H28A 


8160 


10638 


1135 


44 


1 




IH28i 


6103 


10602 




44 


1 




H28G 


7811 


11207 


684; 


44 


1 




H29A 


10358 


ieCM2 


381 


64 


i 


40 


H28B 


101S9 


^17 


43® 


54 


1 




H2fC 


10517 


©531 


840 


54 


i 




Th«rmi&! ellipsoids drmvft ai theSOH probsbjijty fe¥<il 



Q« the Mm iff the data Set oU:t &hm% Isomer B iSi beMevM to Mve the 2$, 3S, 
llbR eos#g«MiojRij #hfcfe ciJTxegpdjsds to Fomjuls (la): 
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CH,0' ^^-^ 



r ^ 

OH 

:HKAMPLE5 

Recaiitdr and Trampoi^er BrMeM Studio 



The fom dihydroMrabei^azine Isomers A, B, C asid D were siibiected to specific 
5 biodmg assays to test their ability to bind to the R;c«ptGr§ ml S^pprter pix'rfsiBS 
desoKibe<i below, Tho results set om ijj Tahis 5 



10 



.15 



(s) Ailreasrgk Risceptor: 

Ktstsma itcembkattt imect BB cells 

mmmo 

&>mmxt&% @ 25 ''C 

7Si3tM |3M 7A^l23mM MgClj^amM 

0,6 nM 

4,6 pmofeiteg protem 
95% 

Radioligand binding 
> 50% of maxiptm stim^ 



Soiiree; 
VeMde; 

iiieubation b«t¥er: 



Moa Speciiic ligandr 

Specific bindmg: 
Qimatltation inefeod; 
Sigmfciticie criteria: 



(b) Ad reis er* 



25 SoiM'cei 



Hismto recombiimsst GHO-El ceils 
2,5 fiM [3H| llamvofecine 



W0 iWfM7€$4 



VsMcfet 

fociibatlaa time/l'ejis|>; 
7,4, 

5 JMon Specific iigmid: 



mmmo 

60 aiijfflfes (g; 25 *C 

50 mM Trls-HCi> 1 mM EOTA, i2,5mM MgCIa, pH 
2;l nM 

2,1 fimols/mg potsia 



10 SI&oMcMcjs cfsterla: 



> 50% of maxxm^iit); stteuMpn <>t mhiblttoa 



Ligand; 
IS Vehicle; 

Mox?l3atio» biif fer.; 



Mmnm rseom&msnt CMO cdls 
L4nMf3H3 SCH~23390 
IHDMSO 
2 hoars 037 ''C 

SO mMm-3:i;CI, pH7,4, 150 iM:Na€L i,4 :aM 

0.63 paiciMisg potsm 
90S 

lladi6Hga»d fefedijig 

> 50% of maxmiim steuistiaa or iBhibMon 



25 {4} ^&^^m%m Mit M'^'ii^i^^*' 

Soiitcs: 
Ligand; 
Vdiicle; 
30 IncabaUom Mme/Temp- 



Bmm 8t ai , Niiiure, 33mS3-^W7 ( 1 9S S) 
Jiuojaa rgcOBibmsfflt CHO ceils 
0,16 nM pll] Spiperone 



2 &mrs @2S 



W0 iWfM7€$4 

McubalioB, buffer; 

No» Spsciiic ligaiid: 
Ivs; 

C|iig»tit8tJ0» method; 
Sjgmficance critms: 

Source; 

IS Iac«bat30n bixiim 
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assjorbic acM, 0,001% BSA 
10 iiMHaiopepdol 
0,08 ttM 

0.48 pi»«k/mg pmteia 

:> 50% of maximum stimuktioB cjff ijihibitiop 



CHO cells 



mmmo 



touts (^37 *C 
50 mMTris-HClpH 7<4, 150 jsMIM;!, 1.4 
ascorbic mid, 01)01% BSA 

1 ; t pmoie/iag prosem 



> 50% M majdmtim 



Reference: 

Yeliicle; 

Ihcubatioa iimefTemp.: 
l:n.ci}festioii buffer: 



mmmo 

SO snM Ws-HCl, 0.5 mM EI>m, #17,4 at 25 
4aaM 
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Specllic bkdsng: 
Quaatitalion mstbod; 

5 (g) Sigma 01 E«ieeptor; 

Hon SpeoMft Hgaa*^: 

IS: B«,,,: 

Specific bindifif ; 
Quaxuiialicm method,:. 

30 Spscific bkdiagv 



54 

0.14 pmok/mg potsia 

Radioligand binding 

> 10% of mssism® «tii«^ 

Mxiimn iu|k4 ceils 

mmmo 

0.71 pmoleosvg imsisl^ 
80% 

RadiOiigaad bindmg 

> 50% ef maximum stamjiafen or iaMfeitioii 
{1993} 

Wist^ rat btstlii 

mjmm 

Id |iM !fenp3ftx!i1 



W0 iWfM7€$4 



5& 



> 50% of msxiMism stooktloa or ijiMbitioB 



10 Nob. Specific ligmdi 
Us 

(I) Bopiaaise T? 

20 liggiid: 
YeMcle; 

Issjub&tioa buffer; 
25 No,a Specillc llgaid; 

30 St^ilfeasce tedterk; 



mmmo 

0,17 siM 

0,41 pmois/Vag prcsteiii 
95% 

Radsoligiirsd biadifig 



Qm$>istMyW^^^ iSH, 14, 43-49 (1993) 

1% OMSO 
3 hoiirs @ 4 

0>047 pmQJe/mg jsoteia 
90^ 

R&dloUgmid Mnding 

> 50% <if H3sx]5iit385 stsm aiatiou or m.Mfeitii>B 



W0 iWfM7€$4 



(k) f% adreaergk rec«pt©r 
mmMm&t 



10 



Source: 
Vehicle; 

Nor St>e^iBc 1^404; 



15 QiMililfettlOB method; 



•Ettmaa reeomfeimmt insect eelis 

1%DMS0 

€0 ® imites @ 25 ''C 

Bern 
Q.nm 

pmofe/mg pptetii 
95% 

Radidigaiid Madmg 

> 50?/» of simulation or NisjMtion 



0 Bw&tenm ($^hjdr&i^tvy^tmah«) i^cepter 

S-H'Ijb recepiosr binding activity vyas determined ming the meiliod of Boahsus 
al., M J. marmcoL (1995) i i5:622~62S, sM the fbllowiag coBdiaoBs; 

20 SoMs-oe: HiimatireeomlsiiiiaiJtCBO-Ei cells 

i .2 iiM I^HJ Ijfsergic acid diethylasiide (LSD) 

mmMQ 

iO miftutes 0 37 *C 

S0 mU Tris-HCil, 7,4, 4 ibM CaCls, 0J% 
sjscdrbic acM 

1. , J pm&te/ffig protein 
$0% 

30 QiiaatitatioB raetliod; Rsdloiigajid bijtdteg 

> 50% of uta>aaim« stferni Moa or inMbitioii 



VeMck; 



Mos Spbiftc li|8iid: 

Specific binding; 
QiiaatitatioB. ra etliod; 
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5-ET« reo«|5tor MMmg aofeily vim d^t&miwM mhig tfee aMliod MMossms M i^l, 

jffcmsii reeGmfoiBant ?r!el.a ceils 

1% DMSO 
2 hours % 37 

SO mM Trk-IICL pH 7,4, 1.50 «iM NaCi, 2 mM 



5 Ligaad; 
Vshick: 

iaeisbs^aa buffer;; 



10 Noa Specific Has 



Bn 



?aci 

IS SigmiScaace ctitetia: 
5 



I J jpaaoI«/tn.g protein 



Inhibition by 10 pM Solxstiom of Dibydrotetrabenazme isomess of 
SpeciSc Biodiag st Receptor aad Itaasporlsr l^roteim 









Isomer € 








n 


13 


g-7 




■ ■ : 

44 


— .. 

1.4 


-7 


SO 


(e)D3 Receptor 


n 


1 




38 


(d)»2f,g.ewpt{,w 




if> 


-14 


ss 


fe) D>, Receptor 


m 




9 




63 




74 


§ 


0 


55 



58 



(IC5§ vatej •vds^m 5jjess«te4 is m pareii&sses) 





Isomer A 




Immm C 


Isomer D 


(g) 05 Receptor 


48 




59 


S3 




64 


64 


61 


m 




B 


mmm 




s 


(i)OAT 


....^ — - 

3 

■ 


4 


"2 


2, 




56 




3 


;74 




74 


iO 


14 


43 


\ (m) S-irig xscefjtef 


51 > 




10 


.41 



Dn tliee basis of the bm«Mt:ig tea Bomers A^^dD to the dijpatniiie md 
mtQtsinm i^eptpi^, md by malogy with the 4p|38s^ias-sproMim binding profiles of 
Mipwa M%§yefeQtle sigsnts, it Is ep4s&ge4 i'lSoMei^ A sad P \\iii1jp usefiil m 
S tisg tteat^aesjt o|: psychosis, fe e^ajspfe psychossis Msi»g &om or ass^^^ 

'^.to igiproy ^a gQgBM deficit IMused by sub-chmmc FCP 

Tlie ma|or eimleal «iMet Tiee<! m ssMxopla-enia a fc treatmeat of aegative 
cognitive systpt(>m:^, siace eveji tls6 kt^stgeaer&tiofa of stj'picai liatipsyciiotic dnigs 
otBts Ettie fbfv^ji^eatv MotsMj'^ a cogmtivg deffe^ 
IS scMisopteiiia Is now recogt^issd as a cote part of the <3isard,st, and is bs^iievfed to 
have a sigBifieaBS hearir^ m pg&Bt; s se«ov©f y md r&4nt&^tiQn ihto scsdety , 



W0 mwfmimi ¥crmBmmmm& 

m 

'Rjere haye beea few attear|>ts to mods' the cognitive dsstarbsnces m scMmpla-enla, 
althowgh some of the more receci, and arguably more valid aalmal BiO<3els show 
cogaitive deficits. The classical spproaches issed to provide mmvd mwlels for the 
testing of potealial &mlps:yetotjcs haye leBed oa the ese:.of .dopaminergic drugs,. % 
5 lh).i toio«s of wMcfe are mcreasmgly heuig secagaised, Admimsttatiias of the 

glfeifeiiuMc/M^^SA asj1S;g<>iast pfeeaeyelldi^ {FCf ) has comidsrsi to pmmi& a 
better model of sehkoplirem^ 

as the fosMve sym|)t0ms associated wiil amplie^mme psyeh^^ ieiitsch ted 
R, % NmwpsycMphwmmph^^ (1^99) 20(3):; 201-2253. This a|^prMch 
may hsci'p $omp p&thplogim} valid%' la tHst^^t^^ i$ evidence of a1?abj|ivallties of 
ghitamstergic spt«mg iiitfee femia iti: iScMxophfeisia; ,^u<jh changes mciude deficits 
is cortico~strij3tal imB^rvstiati Xhkt .may cdSMbitte to, if not rmderlis, cognitive 
.dystujiction is ths disease (Aparido-Legarza ai., Neurmci. Lett. (1997) 232, 13- 
16). Ixi additiorj., some PCP-induced behaviours ars reversed by ceriairs atypical, 
IS but flot rypkal atitipsycboties fGeyer m., Brain Res. Bull (1 990) 25; 485~498<). 
This suggests a potentiid correlation wl& effects oa i^^gatbe or olliter sym||oi^ 
that rcspoad k^s weM to tlic t^icai dmgs, 

' I'hs. novel o^ectgecogiatiQapai-adigja: 

Ccrtaiii jjre^lirjleai tests allow tbe abs&rvatbn of rektH*^e|y delkits 

cogiiltive d«jiielts observM are seen Iri behaviours such as vi;orkmg memory' dMclts 
%'iMs?h:may be measured by r^^P^^itioft task^- saefe as the riovel object rscogQitioti 
(l^OE) paradigiB, A reicogBitiosj rn«^morj' task allows tfe*; c«3B|mri$03a between 
predated stiairiii a^^^^ iRfotiisatioB. Eiuiaceitir ife Delacotifs ^cto. 

25 Bmin Res. 31: 47»5$ (1988) described tbeBOR kst was based oiitlie 
diiff'bMitiM <5^plofMo.a of .^miliar md mm objects, The HOB. test is a mxo~ 
i-ewardedj eibologleatiy relevant paradjgra based on t!-ie spontaiseoos exploratory 
behaviorsrof rats which measures wo Aii5g memory. Each session cojisists of two 
trials. la the first trial, the rats are exposed t© two Identical objects m m open .field, 

30 During fee seeosid triaij rats are exposed ip two dissirailar ahi«cts, one femlllat 
ob|e«t from tlie first tnal: and 01*3 sew oh|eet, Ol^eet reoogjsitiop k rats <smim 
Mmmuti m m&MEmmcQ is. time spsit exploring the inriiliar arid d^ jiew obfect. 
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Rats have beea shown to spend mors time explodng the mw object ft was tbmid 
tiiat rats are able to dkcriaslnate between the fsmilfer mxd Ihe novel object when tte 
mfetrial mteval is between 1 mTOiteissd l-S hours ^ but not when it is greater flmsi 
24 boarS; although this effijct may be sax (fepmdent in the rat (Sutcliffe et al, A 
5 pmtimimry imestigation into the ejfects of gender m iS(>gnitionmmal0 mtdfemak 
mismingMs nmei object mmgrnffmpaf-Mlgm. ftmmt&d at th«? 9Uh meet! jsg of 
Society for BndoOlMblogyif 7-9feMovexa Tfee dwa:tion of each tdal l^s 

also liyiportsiiit m a p«lef moe: for th^ abvei object oi&y IMs d«rmg the &st Im 2 
Mnutes, alter wM«?h titae j}3!:eferehe§ dijRjimshss as boifi objects beeame tpiiiHar 
10 ahd ^re ©Kpiored eqi^^^^^^ 

(0rai.pbii apd Meili J. Psyehopkm:7fmepl&0i 1:8; ^SS^ 2004; md Frocsedmgs of 
BBS at jstt^xiiiwsmlLlw^^^ 2605) have demonstrated 

a selective dcScit in thfe i0k |»d«ced by actits a»d i^isb-ehromc tfeatiheM with FCI*- 
The delMt is oialj? ohserv'ed % the mteniion jph^^e the; ts^> suggestiBg a. speci^c 

1 5 {jad reMively sxMk: eogmiiy^ impsiijmsssf^ Iliiss belmvioiir ist thfe acq?^isitl on pbass 
O-f tise test (sad loeornqtox activity) is tmaff«seted by PCF t?eatfncnt The elects of 
PGF in this paradiim may repi^esent a geieeti\=^e deficit m workkig meisiorj? ■v^icli is 
known to be impaired in sciuzopluwd. J. C. Neiirs group at tiie Umversity of 
Fb'adford, CJBlted Kingdom, i)ave found tbM the atypical antspsychotie drug 

::20 clozapine, but not the classical antipsychotic, haloperido.1, cars amelionaie (and 
preveiit, Idris et aL Soc. Neurosci sbstr. d7, 15,2005) tbe cognitive defidt induced 
by snb-'Chronic PCP (2i»g/kg ip twe daily for 7 days fe^lio■^^■xxt by 7 <1ays dmg-fi'ee 
psridd.) in this pamdigm, Haloperidei is kaowa to moffeetive ia tlje tseatmeiit of 
coginfee defjcit syTtiptoms in seMsiopbtems, aad Indeed ^Jaymafee them wotsOj 

25 ^rVhile atj^ical antipsychodcsi eati improve certain aspects of eognitibn; iii 

ssiil5i»pkr«ma> Fi£rtheT3B:ores Grayson et a!, bwe recently dehjonstratsd eificaey of 
MSpeddohe t'o attehtmte the snb-KihfoMc FCIM^rdtJced deHelt ih tliisipax^igm. Tims 
Ms test has sotiie predictive validity fos the tr^iithiMt of siogiiitive isymptom 
^ixophrema.- The sijh-cMonic PGP-mdaeed deSdt has besn showa to be robust 

30 and Inng-Iastiag in female rates i,e, up to S mombs post^&eatnjcnt. 
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Tfej abovemeadoBed mdmt model was used to assess &e effects of the Isomer A 
oa siA~ckx>nk PCP-mdiiced defidte m msfemg memoTv xssiag tkm novsl ohpci 
tecogmtioB (NOR) parsdigm. The vvodtiBg lijfp0tiiesjs waS: that both acute md sab- 
ckmuio treattQsM with Isomer A will atfenMie the selective working memory 
5 defidt imtesed bysub-chroaic FCF as measiJt^cl m the MOK. t«stpTO*iigjs, Feaiak 
mtB -wm^e m^ m this pamdigfti as it feas peviottsiy beeft fouud that amies to he less 
semM^'C t&th.& deficit Miiiced. by PGP (6rapoa and Nexilf iiiem^ md feitiales 
sbow ffioi-eiobu^p^^ 
■with r^s (StrtcH^^ 010(^:00), 

10 Me&ods 



Hah|tuajioa 

Rats s!CQ allowed to habituate to the empty test box aod the behaviouml. i&st room 
envisrfmmoet fesr I ho«r <>« diW 1 . Prior to belisyiom-al 1«s^»g m ia.y Z mU m» 
15 giteK; s J^ctbsE 3 mismtes habltiiatioii. 

?oHb>V|Rg tbe 3 Mimte habitua:aoa^^^ rats are given two 3 iti|liite tmk 

(Tl M<i T^) which. ai>s s^piapted by^ i mimit« mtef-trMMerva^ c«Ege 
diafeg wMch tbe obj eiots are eh;mgei|i 

lii this tdslj the aaintals sj^; allowed to explore: two MeiitiM obJeets |^i A2) 
for 3 miiiixtes. 

I'lS-rrM 2. tlve reteatioa trial 

Bl tfevstiialj Sid aa&mls explore a tjimilkr ol>jeet (A) Srom Tl asid a no¥s! object. 
2S (B) for 3 rslimtes. The fiimiliar' object pmmted tkmngTlw a duplicate of the 
oldest ps-esetitedin Tl ia ojdex to avoid auy oifaotory trails. 
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The object ejiplafatloB Is ddaned % afflmafs HckiBg, saiffiag oj- toucMag &m oblect 
with fee forepa-ws whilst sniMng, bot«otkaamg against, tunisBg araimd, standing 
or sitting on fee objeot. The explonnion rime (s) of each object (Al , A arsd B) 
in eacl) trial ai« jpscorded usiag two ^qpwatctiss sb^ th« Ibllowlsg lax?^ are 
I ealcalated; 

* T6M exgiomtiaa time of bofe csb|«cts m iixe aeqMMttmi Ma! (s), 

* Total exploxatiau time of both olbji^^'itt'')li@''l%l^iAH.'ld£(l..(^)' 

* llihitiiatl^a of &«i>lomtos)s LMA iacfcd^ fit eKplotM^niMw, 
as trieasare<l by the Brnttlssr s^f fOf ho% ^.e trials, 

10 » Discrimiaatkm tiideXj whiclvis calcatsted m slmvB below; 

(itim§ gpejat «xpIoi^af «oyel pfeject - time speitt escplorlag JiOTife o 

Beha¥ioisF i» all Mais vms r&ms^^^ on vMm ht st^^equmM. Mmd u^^ 

15 SO female hcKsdedCister Mts (Harlaj^, UK) xvsed as mibjects for tj[>es0 studies; 

lists x^vej^ ho\i^ed m groupts of § y^dsr slMdatd |giborafet>' <^iiditipt!S: im^ley a l^hr 

ligbt-dark cyde> Bghtsi m at 0790 la;. AH ie^trng was corned dtit iii light phase. 

Fs?pd and w^W were :&§ely provided Ali ^petimmtt& '^ese ^m^mt&dis. 

Mmt4i\mQ mS5 tM AmfeMs Sciemillc Precediwes Act, IJ,K. 1986 and weie 
20 approved by the O^ivci^lty ot\Bradtbrd etiiical i'eview pm^^ 

Rats were randomly assigned to two Ixeatmsxst ^o:ps as^d treated with vehicle^ 
iF=IO (distilled water, ip) or PCR n==40 p mg/fcf , ijj) t&dce daily fe 7 days. 
Ph^acycIidiB« hydtoGh!orid& (ECP, Sigma, UE) was dissolved m disttiled t^^ 

25 Tim v/mMkmcd by a ? day wash mt period &^te the xais W&re tfestfed. Isomer A 
W8S dissolved is distliied waler and ^imsiered via the atai xoutQ at dosea of iO 
i«d 30 m0k%, 30 mhiutsis pioi- to testisig. Bispeiidofte (0,2 isig&g) wa^ pepared iit 
dtstiile-d Water aiidmjectsd i^x 30 .miH«t««: prior ti)tiesixig> All drtigs wx^e 
adismistsi^d ife a voteie of l ml%g. All dmg doses weiise «al^Jij|a|ed as base 

30 eqair^aiest sv^lght 
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All dam are expressed as mma * s.e.m- (a«=7«lQ pr group) md were sEaiysed by a 
two way ANOVA (fisctors are; drug- and sspioi-aioa time of the two objects) wfe 
5 Bather analysis by a posMioc ^mdert's t-fe^ Ctime '^ti^m^yosa^ objects) or 

Drug -iyMts\e-at 

<iro«jps of mt^ (jF=??«iO) were t^t^d m Hie HOE prndipi a$; desmbed abo^^e, Eatss 
were; tested thek perfdisnai^ce m &;task ibiiowiag sub-ebmaie txe&taieBt witb 
10 FCF (2 mg-^f i,|>. twfee daily for 7 days fellowed by 7 days dmg--fes period) or 
vehkk ioMo^^^ed by scuie; treatmest Isotssr A, mpeodorife m veMcie. Rats 
were raiidomly Msiped to; the dttsg treatment grcmps arid ygoelved veMcIe or 
Mostm A (3>0, IQ ssxd 3§Mg&g) p,o< 36 mjsssitiss prior to be&avioml tesiSag. 

1 5 i'fee tesulfe are stw)m in Fibres I to 4. 

Figure 1 liiusti-ates the aieaa esplpratbri time of id^tlcal ob|eetB in tlm aegijisitiosi 
pbas5«-TI - following aout'e adm 

tispe^idotse (Kisp Oi3;mg/kg, i,p); ik sub^-ctosrjlcPCP Pmg^g, i,p twke daiiy for 
se^en days) aad ^vgbicie tre^tied 35^^^ 

20 Hgare 2 Skstrates the abiiity of acafee Isotuer A (3^30mgs^gj p.o) md risperidone 
0.isp {)2mgfkgf i.p) to sttssnmte tfee <j^ed:of &^b-i5brQmfc oti ifes esjjkmtioa 
ttm« {s) of & faailliat objest aad a novo! obj iect lix a 3 mimst© retention tnai m Mm^M 
hL rats; Sigjiifxcaiit diiterence l^tw^n time spent expioting tlte famili^ axid ndvel 
oi^eet *F«l,05-***F<0,bOi. 

25 I%^re 3 illustrate tlieefibet of IsbMfer A (3-30 tng/kg^ p,o,) aM rispetidone (liisp 
(XSing/kg, Lp.) otl tli0 effect of sdb~ebrome PCI* (2mg/kg;, l,p tws.es daily fbr sevej> 
dsy^) treatment tlie dIscrimiMtioa Bidex: (pi). 
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Figure 4 IHustrntes the ef&ct of acute achainistmtiip (3-30 mg4cg, p,o,) of Isomer A 
aad rispeddone (Msp 02mg^Z, hp) !h siib-ck-osieally PCP treated rats <m ih& total 
number of line crossings in the Bovel objeci rscognitioii task (T1+T2). **p<0.01* 
sigmfeMt rednetioB m a^imber of }xm aros&iags eojiipstsd with ih& veMGls coati-ol 

Acate PCP (0,5-2,0mg/kg rp) and sub-cte»k PCP (2,mg/kg Ip. twice daily far 7 
days Ibliowsd by 7 days drug-itee period) produce a selective cogEstive deficit in 
the reteatios. phase of the NOR task in female rsts (Graysoa a»d Nsill 2004; 
1005a). Tbe atypical a»ttpsychotic agent clozapine (1 -5mg/kg), but not haloperidQl 
10 (0,05"0.0755Bg/'kg) sigBilleantly itapn-wed (a?jd prevenisdj Xdjis et al, 2005) the 
dssfeit t»dtod by siilNjbmmc FCF In this pamdigai (Omys&n and Neill, SOOSss), 
The p£eseat residts add to tMs existlag data aad dlqw t^at Isssaw A also has 
efficaey to atteaaat^ t|je saib-dti?0Mc FGF-lijduced d«ie|t IP a maaaer ^miliar to tlie 
atypical antipsy chotsCi tb|^ridon§, 

1 S The 0ff«cts of aciife t?eat?iiept with tsPmef A w^re seketiv^ io? ihe ptsntion phas^ 
of ttoe HOR task (Figitee 2). Its sif^cts &t& eo sjsistsnt itapKQVpmmxt of wotMiig 
jjiemory deiichs Mdi^d by PCI* m &p&s^Mpn v^tfe some validity ferlhe 
imlhoio^ of sbhkopbsenia, lliis effect was Mgmfic^t at ths bigltsstdi^^! of 
lmimt(3Qm0kg)An coMm%^ A bad ao sipct op explosadon c^f two 

20 M^ht|cal objects ipi^e as^uisltfo^ .iO tiigrlkg lOf Isomc? 

A jslsq b4id sii s!gait|«s?st siffest to ^-^idwpe locomotor aetiviiy mthe test ^rsna. Figure 
4. This was sbowt as a redxidioK m the mi?abe« of lines crossed In the mvd objeet 
mem In Tl and. ObservstioB of the bebavlour of the rats suggested that tliey 
spent more time m object than eavirojimeni exploration which rsduecd their ovemli 

25 activity score In tbc box. 'lliey did not appear sedated. Data .shown in Figure 3 show 
■thai sisb-chmaic ?CP treatment ioduced a .reduction is die discrimination index,, and 
that this was improved Mowing 30 mg/kg of Isomer A and 0.2mg/kg of 
mperidoae: howew, stoase of these effects reached statMcai si^iificance. 

The .resnlts set out hescin snggest that Isomer A may have some tlimpenlie val^ae in 
30 iittpfoveiaent e€ cognitive delieit symptoms of sehixopbrenia. 



IXAMPML2 
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fe)? saixji^g 50 pig of the dihyditsfetj-abeimtise with mg 0f Isctose (BP) as 
tablet in toowji isi^nnet 

hfimxingtM com|k>xm4 (25 mg) mti> ;ir«>a oxi^e* laeto#, pa^\<^smtii stearatej 
10 Btmcli mmz^ whim t&lCi md mmw^s&mg t& htnt a MMet mkmwn m&tmi'. 

ItmllmaMiy be apijarent th&t mimerous jnodificatioiis and alterations may bs amfe 
to ifee speeltk embodiments of tJie mvea&n descnbsd ab0t.':8 wMioat depaitiag 
froai the psmsiisbs usderfyiiig the MYeMoiL Ail Mch mofdiSe&tiom Md aitsf atioBS 
are infejsded to be sttftbraced by appHfcatloa, 



CLAIMS 



salt tlieteof f«r tij« mMiiifect«is of a 

salt 04&t«af for Mia msiJufac lb? the pqphylaxis or 

3 . A compouad use mih& pmphfX&tts ot treateexit of psyeliosiSj &e 
scceptaMe salt thereot 

being 3 J 11 b-e?Miliydrotetrabe3i^3a & fhmmmxMcAlly acceptaMe safe 

5. A metksd tot the prophylaxis or U'eatoeM of psyeliosis, ilm mstbod 
comptisfeg atiiMnl^ferijig to the ;tna?^ a tl^0rapeul|.£;ally effaciive j^tiiouKt 
of ^?«-d%5f<1|^tetimbe«aKicie ot ^ pli^niiac^ttijoally acdep^tMe salt tli<?rsof 

6, The use of 3. 1 1 b-t^w-dibyd mtetmbenazaTie or a pMsmsceuiicaily aacepmble 
salt thereof for tlao m«mi&chife of « i^aSeammt Mp^yentlug.OK 
alkvi&tiag a psychotic cpisqds- 

7. A issfed fbr |>re^?«rrtmg or ?Ufeviaifeg a psychotic episode, the iBStfjod 
compiisiftg admiaistering to tine m^amal a therapeutically effective- aoaoust 
of cM-cUhydfotetmbojaziao or a jshasmaceuticaay acceptable salt thct^of 

8, A composHid htethod or itse as doted: m a;^^^ im of tlie pfece^ltBg 
clMtris ^^Isersiriifee psydiosis o^ episode arises feni or Is 
8ssoclat«d wife scMKophr^is. 

f > A oompottnd for tsc, me tljod or use as delmed k aay ose of fee pm<}€;Mng 
cMm$ ^-te'oiti tlie psychotic episodosj psychoses or syaiptoms preheated, 
afloviaisd or x^doccd. are sgsiected fern: 



» MkcMatiom iavoM»g s^easaiicim, tastes ot mi^lls ; 
<* coMmmt 

« -mfeiimvai ftotsi reality; 

* liJogical and/or disoTga.ni:?.ed patttjsms of &mkis5gi 

« |sam0ia 

10, A comp^?»n^ for mfeymeli^od or «[ise^s de&isti m siiy &M of t|is prsc#ing 

alteviatod Qt t&dw&d HXQ selected from fese aissitsg :fmm or associated 
with; 

» psychosis oa«sed by or assoekM wtife scMxopiirema^ 

* pisychoslis caiisedby or assomfed. mllibipolisjvdi^^^ (mamc 
depression); 

* psycl^osis ca«s«d by or associated with sevej'e clinical depressiioii; 

* psychosis isidiuxx! by disordors ami oomlitloas such as; 

o ■arin.a.fy tnjct im%ctioi3s tfje elderly; 
0 psiin syrKirot^ies; 
0 toxicity ■ 

o ittfecfeas of ttf injuiies totks bmin; 

* psycbosjs earned by ehrotvic psyeholqgical stress (b?-i#r8dctiye 
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• psychosis triggered or exaeejoated by severe meMai stress; a»4 
« psycfaosis triggered by or ajisiaf iksm or ibllowiag iltesses arid 

11, A cosnpomid for use in thi prophylaxis or treaimeat of seMzop&renla, the 
5 compouad bemg 3 , 1 1 h~cu•M^y4mtQird^mlWlS■ or a pliamiaceiiticaily 

acccpiaMs saltthersoC 

12 , A c.<>t«:j|;^mi4 iot mtux pmmptm^, Ml^sMng:m sMmkig om <or xsorc 
s>'mptoms soM^optema* the coTft|X5tod bemg 3,1 1 h<ls~ 
dilwdrote^rabeBasiBS or ^.plpmaceuticaEy acceplable salt jt-of , 

popisiMsiag admijpst^mjg to t|j0 maippisl a tfespei^tlc^y effective amsmt 

salt the:i«<)l^tor tije m^mt^Jtm:© of a Sfte4&amett for preyeaMngj Mfe^4atli^^ 
i 5 or yedapiag otiss or more sym}3toaas <>f seM^pphteBm, 

I S . A tnethod fbs: pr^v^tjtmgj afei iatissg or re^uapg om or xmym ^iymptpms of 
scfelzQpfhxcma, fts a^ssihod comprMag iMmimsteriiag to fh« masnnsal a 
therapeutlesily ef&cti^?« iimpfmit of 
piiasrmscf tttbaily acceptabfe salt fejjsol 

20 M. Acojppoimdtorpse, use ormeiiOit accordmg toaay one^^e^^ IQ to 15 
whetam &e «.¥-^ifeydr»tetrabeM:^me is admiHistsresi for the ptstpose of 
pi'sverjimg, aOeTla&itg or raducmg ose or more: symptoms sdeetM ft^m : 
» delmioKS; 

• balliudriiatiomj 
25 * coufeioti; 

• motioiiai, belm'iorai, or mieiiecaial djs&jrbsufies; 
» wi&drawai ftom reality; aaS 

• iltogie^ patterns of ty#ipg. 
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1 7, A compound for use, use or method as defeed M My one of claims 1 to I C> 

18, A cosipQOJid for m% wss or method as defced m a3i>' O3S50 of claims 1 |« 16 

19, A coiBpoimd for uss?* i^e or metijod ss deflaed mmj om o| claims 1 1 8 

.Oil H&tt 



20. A mmgomidfotxm^i v^e or me&od as defiaed iii 19 wkemjvtlj© salt 
is a m8i3ja»e suiphojjate salt 

10 21; A compomd for use, use ot method :SuMaf36^aUy- as.de^bi^. Jbmn witii 
t^top»i?e to ijo ossiamples. 
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